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Abstract of JP1 1 080250 

PROBLEM TO BE SOLVED: To achieve excellent curing characteristics of a polymer by incorporating 
an alkenyl group into at least one end of the mainchain of the polymer. 

SOLUTION: A vinyl polymer contains an alkenyl group represented by Formula (wherein R<1> and 
R<2> are each H or a monovalent organic group; R<3> is a divalent 1-20C aryl optionally containing 
one or more ether or ester bonds; and R<4> is H, 1 -1 0C alkyl, 6-1 0C aryl or 7-1 0 aralkyl) at least one 
end of its main chain. The vinyl polymer is obtained by polymerizing vinyl monomers to prepare a vinyl 
polymer having a group represented by Formula II (wherein X is CI, Br or I) at least one end of its main 
chain, followed by substitution of the halogen atom at the end for an alkenyl-containing oxyanion 
represented by Formula III (wherein M<+> is an alkali metal ion or a quaternary ammonium ion). A 
curable composition is obtained by mixing the vinyl polymer and a hydroxy-containing compound. 
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6141; -3>4h3*U*jl — )\sX (Macromole 
culesK 1 995^ 2 8^, 79 0 1M;t^-/ 
x^fScience), 1 9 96^ 212m. 8 
Xtiv Sawamotof), v^n^tU+a- 
;UX. 1 9 95f, 2 8t, 1 7 2 1 M«r#JH) W*M 

fflc^-±te-«a (5) r«sti*5iaB«a*«r* 
coo30] ±ia y \z># : 7is#)i>n&i** mtefflt u 

X. mto^vVl'ttM (Will officer a 
1-1. 8) . 

[oo3i] ±Mmm^uy><mxte^vy>itx)i> 

R 8 R 9 C (X) -R 10 -R ll -C 

2 0©77^*iH4*l/, R 6 £R 9 fl6*ectec» 
rffiStca^brc^r4>J:Cio R 1C «, -c <o) o- 
(x^^^us) , -c (o) - {*vm) . o 

-, m-, p-7x^U>Mif c R ll fcJ, i££t£ 

lffl«±Ox— f-jl/lS^*^"Cl^rfeJ:l» 
^»l-2 0(O-ffi(DW«S^S-ro Xtt. A 

*xwt 3 > 

[0 034] ±fB^SR" MR' <DM»ma LX 
r/ptMl/g, n-T/^Ug, ^>^;l/S, ^*S^U3PJ 

[0 03 5] ±IS-JKS (8) -C^^tl^, TJU*-^ 

**wr*W«^oy>{k!»a>a««iurtt, xch 

, C (O) O (CH, ) „ CH = CH l . H 3 CC 
(H)(X) C (O) O (CH, ) „ CH = CH, , (H 
j C) , C (X) C (O) O (CH, ) n CH=CH 
, , CH 3 CH, C (H)(X) C (O) O (CH, ) „ 
CH = CH, . 



12 



-co, R 7 % R*-C 

R 5 -C (H)(X) -C 
)(X) -C (O) R 7 



tf. C, H, -CH, X, C B H, -C (H)(X) CH 

3 , C» H, -C (X)(CH 3 

xt*. 

m?. ) ; R 6 — C (H)(X) 
(CH, XX) -CO, R 7 , 
(O) R 7 , R* -C (CH, 

<5£*. R* RC«r tt. H-«L<iaftot, tKJS 

10 ru-JuSXWR«»7-2 0©r^;i/*^»*a'r. 
XI*. «3R. MRXfi£39*£Sr. ) ; R* - C s H 

4 -SO, X R 6 tt, *»K^ tfaSttl-2 

ocdt^+^s, ««*e-2 0©Ty-ju*x»*»« 

a7-2 0OT7;^;H^t B Xl* v *5R, *^X 
[0 032] ±IBU br>^7^*Jl/«^<DBB»fiBll<tL 

20 «\ ' fl&*OSiR5BiK:±gB-»a; ( 5 ) >g 3 ti Z>m& 
[0 033] ±SBT>i/*~^B*wr*W«^a^>fb 

(R) =CH, (8) 

[0 036] 
30 t-ffc l ] 



C0 2 (CH2)nCH=CH 2 



[0 037] (±iB<D#5£ectai>-c, X(i, MR, 
X«3^SR**T. ntt, 0-2 o©is»**-r. ) : 
XCH, C (O) O (CH, ) n O (CH, ) . CH = 
CH, , H 3 CC (H)CX) C (O) O (CH, ) „ O 

(CH, ) . CH = CH, , (H 3 C),C(X)C 

(O) O (CH, ) n O (CH, ) . CH = CH, , C 
H 3 CH, C (H)(X) C (O) O (CH, ) n O (C 
H, ) . CH = CH, , 

[0 03 8] 

[^2] 




40 



50 



13 




C02(CH2)n ©-(CHaUCH^CHa 



10 



[0 03 9] (ilfiGD&ieKfc^-c, mm. MM 

Xtta^SR^a-T. nt*. 1-2 0<D$l$:£Slt\ m 
0-2 0<D^^-To ) : o. m. p-XCH, 
-C. H 4 ~ (CH I )„ -CH = CH, , o, m, p 
-CH 3 C (H)CX) -C, H 4 - (CH, ) „ -CH 
= CH 2 , o. m. P~CH 3 CH, C (H)(X) -C 

6 H 4 - (CH, ) n -ch=ch, <±Ro>&a:cc*5 
ut t x«, mm. mmxteaymzmr. mz. o- 

2 0©JHR*«r. ) : o. m. p-XCH, -C. H 
4 - (CH, ) „ -O- (CH, ) . -CH = CH, . 
o, m, p-CH 3 C (H)(X) -C, H 4 - (CH 
, ) n -O - (CH, ) . -CH = CH, . o. m, p 
-CHa CH, C (H)(X) -C, H 4 - (CH, ) „ 
-O- (CH, ) „ CH = CH, (±!5©*a:tC*5Ci *20 

H, C = C (R) -R ll -C (R* )(X) -R 12 -R 9 
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14 

n, x«, mm. mmxtzavrnzsk-?* ntt. 1-2 

[0 04 0] o. m, p-XCH, -C» H 4 -O- 
(CH, )„ -CH = CH, % o, m. p-CH 3 C 
(H)CX) -C 6 H 4 -O- (CH, ) B -CH = CH 
, v o. m, p -CHj CH, C (H)(X) -C„ H 4 
-O- (CH, )„ -CH = CH, (±iE<D§j£Ct*$l> 

x. xtt. mm. mmxteavm&m?* m*. 0-2 

0<D&S£g-To > ; o. m. p-XCH, -C 6 H 4 
-O- (CH, )„ -O- (CH, ). -CH = CH 
, , o, m. P-CH 3 C (H)(X) -C» H 4 -O- 
(CH, ) n -O- (CH, ). -CH = CH, , o. 
m. p-CH 3 CH, C (H)(X) -C,H 4 -O- 
(CH, ) n -O- (CH, ). -CH = CH, (±13 

co#5S«:*jt>r, x«\ mm. ^mxteavm&m'fo 

nW\ 1^2 0©K«Sr«T. mtt. 0-2 0<Dg$fc£ 

[ 0 0 4 l ] ifBT^-^S^WT&W^ny^t 
mtLXte. H«C. — «3C (9) TS*3*l6{t^»fc» 



(9) 



(5£*, R, R* , R 9 , R^&tfXHJbiaccElt;. R 

12 tt. ftsts^. -c (o) o- (xxfjn) . -c 

(O) - (^hS) , o-. m-, p-^^^U 

[0 04 2] _hlB-«5^ ( 9 ) tC^C^r, R 11 **. 
tt£Xtt«3R» 1-2 0O2ffi(DWt5« ( 1 fltLhOx 

mx$>*> 0 c<Dm&&. mmv^tmttc^ixmm-^ 

ny>&-&i)mmt$tiXi,>2><DX. R ,2 fct, C (O) 

(O) OS. C (O) IX»7x-l/>ir»SCiiJ 
[0 04 3] ±IB-fi$S ( 9 ) <Df fc^* JWWKflMS 

•rsaea. ch, =chch, x, ch, =c (ch 
3 ) ch, x. ch, =CHC (H) (X) ch 3 \ c 

H, =C (CH 3 ) C (H) (X) CH 3 , CH, =C 
HC (X) (CH 3 ) , , CH, =CHC (H) (X) 
C, H 5 , CH, =CHC (H) (X) CH (CH, ) 
, % CH, =CHC (H) (X) C, H $ , CH, =C 
HC (H) (X) CH.C. H, , CH, =CHCH, 



*C (H) (X) -CO, 
C (H) (X) -CO, 
C (H) (X) -CO, 
(H) (X) -C. H s 
(H) (X) -C, H s 
(H) (X) -C 6 H 5 



C 
C 



R, CH, =CH (CH, ) 
R. CH, = CH (CH, ) 
R, CH, =CHCH, C 
, CH, =CH (CH, ) 
, CH, =CH (CH, ) 

mzmxteavrnzm-fo r». 
r^^m. gtm&e^z o<dt v-imxiz&immi 
30 -2 o<DT^>i>*)i>mz:m.-?» ) m&mihct&x* 

[0044] _LiBT ^y^US^rWT hW?^\t?*)V 
*^^{t^W©a#«**W-S«t6«. 0-. m-. p 
-CH, =CH- (CH, )„ -C. H 4 -SO, X, 
o-. m-. P-CH, =CH- (CH, ) n -O-C 

6 h 4 -so, x, (±iECD§^cc*5C^r, x«, m 
an. mmx&aymzm? a nva, 0-20^11^^ 

To ) ^T£>6o 

[0045] ±fBr^y-^s^r^-r zffltemzm^x 

[0046] ±§B^»ett>'y^s^wr5Wta^ny> 
fb*iurt*»6cHSs*ir, (12) 



C (H) (X) -CO, R, CH, =CH (CH, ) , X 

R a R 9 C (X) -R 10 -R"-C (H)(R) CH, - [S i (R 13 ) ,. b (Y 

) „ O] . -S i ( R 1 * ) (Y), (12) 
(SC*. R. R 9 . R' . R ,0 s R 11 , R 1J , R 14 , [ 0 0 4 7 ] ±IB— 65^ ( 1 2 ) <Wt6«J«:*ftW«C«l 

X. a. bSO'mtJ, ±IB<tP)Do ) 50 XCH, C (O) O (CH, )„ Si 
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(H) (X) C (O) O (C 
, (CH 3 ) , C (X) C 
(OCH, ) 3 , XCH 2 C 
(CH, ) (OCH, ) , , 
C (H) (X) C (O) O (CH, )„ Si (C 
(OCH, ) a . (CH, ) , C (X) C (O) 



(OCH, ) , . CH, C 
H, )„Si (OCH, ) , 
(O) O (CH I ) ft Si 
(O) O (CH, ) „ S i 
CH, 
H, ) 



10 



20 



0 (CH, ) n Si (CH, ) (OCH, ) , (±ifi<D 

it. 0-2 0<DW$L*Wk?* ) ; 

[0 04 8 ] XCH, C (O) O (CH, )„ 0(CH 
,) B Si (OCH, ) 3 , H, CC (H) (X) C 

(O) O (CH, ) fl O (CH, ) . Si (OCH3 ) 
, , (H, C) , C (X) C (O) O (CH, ) B O 

(CH, ). Si (OCH, ) 3 , CH 3 CH, C 

(H) (X) C (O) O (CH, ) B O (CH, ) . S 

1 (OCH, ) 3 . XCH, C (O) O (CH, ) n G 
(CH, ). Si (CH 3 ) (OCH3 ) 2 , H 3 CC 
(H) (X) C (O) O (CH, ) n O (CH, ) . - 
S i (CH, ) (OCH3 ) , , (H, C) , C (X) 
C (O) O (CH, ) „ O (CH, ) B -Si (CH 
3 ) (OCH, ) , , CH, CH, C (H) (X) C 

(O) O (CH, ) „ O (CH, ) . -S i (CH, ) 
(OCH, ) , (±fB©»SC«C*$C»r. XttttSR* MM 

tt. 0-2 OOM^atc ) : 

[0049] o. m, p-XCH, -C 6 H 4 - (CH 
, ) , S i (OCH, ) 3 , o. m. p-CH, C 

(H) (X) -C. H 4 - (CH, ) , S i (OCH * 

( R 14 ) (Y) 0 S i - [OS i (R 1J ) 
H)(R) -R 14 -C (R* )(X) -R^-R 9 

(SC*, R, RV R 9 , R 11 . R 5 \ R 13 . R 14 , 
a, b, m % XRtfYtt±KK:RH;. ) 

[0 0 5 1 ] c©J:5ttft^tttJ*i*W«:«flR-r*tt6 
(CH, O) , S i CH, CH, C (H) (X) C, 

H 5 , (CH, O) , (CH, ) S i CH, CH, C 

(H) (X) C 6 H, , (CH, O) , S i (CH, ) 
, C (H) (X) -CO, R. (CH, O) , (CH 
3 ) S i (CH, ) , C (H) (X) -CO, R, (C 
H, O) , S i (CH, ) , C (H) (X) -CO, 
R, (CH, O) , (CH,) S i (CH, ) , C 40 X 

(H) (X) -CO, R, (CH, O) , S i (CH 
, ) 4 C (H) (X) -CO, R, (CH, O) , (C 
H, ) S i (CH, ) 4 C (H) (X) -CO, R, 

(CH, O), Si (CH, ) 9 C(H) (X) -CO 
, R, (CH, O) , (CH, ) S i (CH, ) s C 

(H) (X) -CO, R, (CH, O) , S i (CH 
, ) , C (H) (X) -C s H s , (CH, O) , (C 
H, ) Si (CH, ) , C (H) (X) -C. H s , 

(CH, O) , S i (CH, ) ♦ C (H) (X) -C, 
H, . (CH, O) , (CH, ) S i (CH, ) 4 C 50 
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*, ) , . o. m. P-CH, CH, C (H) (X) -C 
6 H 4 - (CH, ) , S i (OCH,) , , o. m. p 
-XCH, -C 5 H« - (CH, ) , S i (OCH, ) 
, . 0, m. P-CH, C (H) (X) -C 6 H 4 - 
(CH, ), Si (OCH, ) o. m. p-CH, 
CH, C (H) (X) -C 6 H 4 - (CH, ) , S i 
(OCH, ), , o. m. p-XCH, -C. H 4 - 
(CH, ) , -O- (CH, ) , S i (OCH, ) , , 
o. m. p-CH, C (H) (X) -C 6 H 4 - (CH 
, ) , -O- (CH, ) , S i (OCH, ) 3 . o. 
m. p-CH, CH, C (H) (X) -C, H 4 - (C 
H, ) , -O- (CH, ) , S i (OCH, ) , , o. 
m, p-XCH, -C, H 4 -O- (CH, ) , S i 
(OCH, > , , o, m, p-CH, C (H) (X) - 
C 6 H 4 -O- (CH, ) 3 S i (OCH, ) , . o. 
m, p-CH, CH, C (H) (X) -C, H 4 -O- 
(CH, ) , -Si (OCH, ) , , o. m. p-XC 
H, -C 6 H 4 -O- (CH, ) , -O- (CH, ) , 
- S i (OCH, ) , . o, m. 
(X) -C 6 H 4 -O- (CH, 
, S i (OCH, ) , , o , m, 
(H) (X) -C. H 4 -O- (CH, ) , -O- (C 
H, ) , Si (OCH, ) , (±&<D&5£lctol,>X. X 

mm. mmx.&avm*3k'?* ) wwsh*. 
[0050] ±tsatmm' «j;nw«^oy> 
itmtLxit*. hcc, hbw (13) -cmzti&it&m 



p-CH, C (H) 
) , -O- (CH, ) 
p-CH, CH, C 



_ b (Y) b ] . -CH, -C ( 
(13) 

(H) (X) -C 6 H, <±K<Z>#3MC;bC»T. Xlt 
tgJSt **XK 3 Rte. OTl-20© 

r;b+;us. mm&e~~2 o<dt y~^8Xtt£SR»7 
[0 05 2 ] ±82 fc Kn^^S^-T^Wt5^ay> 

HO- (CH, ) n -OC (O) C (H)(R)CX) 
(5£*. Xtt, ^X«a^^^-To R«. * 

[0053] ±iar ^ smzmrzmw^v^imx 

H, N- (CH, ) „ -OC (O) C (H)CR)(X) 

(sc+, xit. mm, **xtt 3 rk, * 



(10) 
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[0 05 5] 
[ft3] 

o 

L> (CH2) n — 0~A^/ X 



[0 05 6] Xtt, *3R. ^JRXtta^RSSi 

■}•. Rtt, **. K3Rttl-2 0<OT^*^ai, &M%L 
6-2 0<D7'J^S, Xtt. 0eS£ft7-2 0(7)7 7^ 

[o o 5 7 ] ±iau t^^v^um^ctei^r, 

±ie-«5!e ( l ) -cl^n^rj^^ifti 1 
£*ft^tcw&. .hiE-flas; (5) r*s<i*aiJ6*H 

[0 05 8] 
Ht4] 
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10 



20 



ow X CH 2 — CeR*— CH 2 X 

p p 

<vn.p- X CH 2 — C«H4— CH«— X 

CHs 9«3 



30 



<W X — CH 2 — CcH4— CH 2 — X 

CH3 CHj 
H H 

X— C (CHaJn-C X 

COaR COaR 
CHa CH3 

X — C (CHJn— C X 

CpaR COaR 

X — C (CHa) n — C X 

COR COR 
CHs CH S 

X— C (CHJn — C X 

CCfl COH 
X— CHj-C— CHj— X 

O 

X— CH — C CH — X 

I II I 
CH, 0 CH, 

CeHg CjHb 

X— CH— (CHj),,— CH— X 
CH, CH, 

CHs O CH3 



Ci-1) 
(i-2) 

<i-3) 
(i-4) 
(i-5) 

<i-6) 

(i-7) 

<i-8> 
(i-9) 

Ci-10) 

(i-11) 



[0 05 9 ] (SW* C 6 H 4 tt, 

1-2 OCDTJI/^^S. ^»6-2 0O7'J-^ 
«R«»7-^2 0<DT^)V^)Vm^mTo nfcfc, 0-2 

o©i»*ar. ) : 

[0 060] 
[ft 5] 



(11) 
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o o 

X— CHa-C-O— <CHa) 0 -O— C— CH a — X Ci'W 



o r 

O— (CH2) n -0— C— CH X 




(i-13) 




X — CHz — C C CH*— X 

O O 
CH 3 <?H* 

X CH C C CH X 

II II 

o o 

X — CH C C CH X 



CHa O 



C C CH > 

■ 11 L 

O O CH 3 



(i-15) 



<i-16) 



Ca-17) 



O 
II 



W x CHa-C— O— CaH4 O— C— CH 2 — X 

CHa O O CH 3 

<*mjH x CH — C— O— CWU — O — C— CH X 

CHs O 

I I 

<un.p- X C C— O— 

CH 3 

<Mn,P- X — SOa— C„H4— S0 2 — X 



(i-18) 



t r 

-CeH4 O— C— C — 



(i-20) 
(i-21) 



[0 06 1] (3C*> ft*. JSURXWa^*** 30 

•To n«, o-2ooia»*air. c 6 h< «, 

Jk — Jk -/ V -JxirtJ — Jk n-r/^UT^U 40 

n-;k tert -^^jUT^3-;l/^<DT>H/3— 

-2»c £/c, ±ISfi^«, ^S-2 0 O'CCDKffl-Ctf^C 



{fc^«5£ffll>**§^ RHIfSt£«lS«>«3fh«>CC2. 2' 
-trtrv^a^coBiai*, i, io ha 

(RuCl, (PPh 3 ) , ) feftBSiL/rffiirfe 

H«c. 2fioo^cot*^ h y 7*~)\,*X7 a (F 
eCl, (PPh, ) , ) . 2m<D~vtnMDVAb V 
y*~)i>*Ay 4 (N i C 1 , (PPh 3 ) 

, ) . Rt^ 2ffiCD^^^;UOt*X h 'J^^-^^x^ -r 
>»<* (N i B r 2 (PBu, ),)<), MJSi LT|r? 

[0 064] *«?B(0«iS*ffi«Cte^-5S^W. ±MS 'J 



(12) 
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iltffll^l^ot^cfcC^ ±IB 

[0065] ±BWB:»ffiCCJ: 9«i§i**i/c, _tfB-M 
5£ ( 5 ) r^? n*S£4>fr < <t 4> 1 ooia*4B«cw 

(6) -caStiST^^r^-^dW^+^T-^^rR 

r— jks; (6) fc*jt>T\ r 3 mr 4 ». ±iB<D*>© 

(O) -R s -TSiStiStt^Ctt. _blB-JKS; (6) 

t*. ±se— *K (6' ) ti?n^ 8 

[0067] ±IB-JK^ ( 6 ) «C*$l>T, M* tt % 

&;j:4iR7>*x^A^>£3H\ _biBT;u^7 y^ii-r 
*>iir». vt^a-/*;/. h »;^a^*>, # 20 

*>^#y ^a^*>t&£<> ±ia4»7 a 
-/t>ilt(t ^ h^/^r^x^A^*:^ f- 

h7X^;U7>*x^A>f h V st?)U^>is)lT 

>^^^A-i't>, h iM?-;b K^>;ut>*^a^ 
T* h ^y^y >^x^ a-y^>, so^ut^ 

[0068] ±ib-jks (6) rs?n^7^^^;H 

d=S**^T-*>©fHB<*<LLr«. H, C = CH- 
CH, -OH, H, C = CH-CH (CH 3 ) -OH, 30 
H, C = C (CH 3 ) -CH, -OH, H, C = CH- 
(CH 2 ) „ -OH (ntt, 2 ^ 2 0 ©1S»*SS 
T . ) , H, C-CH-CH, -O- (CH, ) , -O 
H, H, C = CH-C (O) O- (CH, ) , -OH; 
H, C = C (CH 3 ) -C (O) O- (CH, ) , -O 
H, o-, m-. p-H, C = CH-C S H 4 -OH, 
o-. m-. p-H, C = CH-CH, -C. H 4 -O 
H, o-. m-. P - H 2 C = CH-CH, -0-C s 
H 4 -OH, o-, m-. p-H, C = CH-C 6 H 4 
-CH, -OH, o-. m-. p-H, C = CH~CH 40 
a -C. H 4 -CH, -OH, o-, m-, p-H, C 
= CH-CH, -O-C. H 4 -CH, -OH9Wtf 

[0 06 9] H«C, ±E—tt5S (6) 712^7;^ 
-iHSSt+i'r-^xojRBWi ur, H, C = C 
H-C (O) -OH, H, C = C (CH 3 ) -C (O) 
-OH, H, C = CH-CH, -C (O) -OH, H, 
C = CH- (CH, ) n -C (O) -OH (n«, 2- 
2 0(MS»t»r. ) , H, C = CH- (CH, ) fl - 
OC (O) - (CH, ). -C (O) -OH (mRVn 50 
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«. [U-XtfSfcoT, 0-1 9<D&a*3tTo ) , o 
m-. p-H, C = CH-C 6 H 4 -C (O) -O 
H, o-, m-, p-H, C = CH-CH, -C, H 4 
-C (O) -OH, o -, m-. p-H, C = CH-C 
H, -0-C 5 H 4 -C (O) -OH, o m-, p 
-H, C = CH- (CH, ) „ -OC (O) -C 5 H« 
-C (O) -OH (ntt, 0-1 3<Dmm*3k?. ) 9 

[0 07 0] ±Ei!HBflc*«aifffflS**ci«:j:o 

r, ±iB-®^: (6) vmztiz>T)\,ir~)\,m&m** 

*->F, *7lJ 3A> h*-> F, l>*"JA-rf ^~ 
hU^Axh + S/K, ^'J^xKS/F, U^Ax 
h=^>F, thy-JA-tert-^htS/F, 

A-tert-^F + VF. e3K^ h »;^A, R«*7 y 

^A, ««!/**a, W^th'JW, *&{fc^h 
•;^a, *mt*';»)A, Fy* a, *jRib# 

y?A, y^;i/»;^^A, x*;uy^A, n-^;u 

y=f^A, tert-^'Jf^A, y^Ai^V 
7'at%7^F, y ^A^*tfy^;l/S^^F ; h 
yy^;U7 5>, F»;x^;UT5>, F';^7S> 

y^>; tT3y>*<Dtry^>3iMb^lWf*«Wf6*i 

JJBttSOttfllKtt. ±fBfulg«:^:»0"C, 0. 5 
-5*HL #£L<«0. 8-1. 2^a-C$>^„ 
[0 07 1 ] ±fBmilgf*<b±ia^S^ra&$-y:^KK:ffl 

©^t**»»« : e/x^;l,i-f;k f h7tFQ7 
7>f ©x-rJL'MSI ; M^^l^>> ^ua*;UA 

-Jl/, n - r^jUT^n — 

x h -c>yx h »;;u^cdx h ; BBx 

Si^^^oxxfWM ; x^u>^-# 

Mt ; ^^Jl/*Jl/AT5 F, ^^^;l/T-fe F7 5 FW© 

75 F*»*i»#s*tf&*is. cne>«, mffix«2a 
[0072] ±ib— fiSS; ( 6 ) n^r;u^x;ug 

T^o mtL\Z. ffim#tLX. o -. m~. p-H, c 
= CH-CH, -c B H 4 -OH^ifflt^i^-C^n 

^7»;^A- t e r t --fh'*is F*ttii*. 

■bF75 F*©«M*rasjB»»s-tt*. C^tJog* 



23 



3 0#^ 18$P^SlE5-a'^C<b«: < fcO, &t4^a.F># 
[0 07 3] M* ^4ST>^:^^A-i r ^->-C^>^r^ 

r 5 >Xtt tr y 5»*^ t^***a«fPffl 3 * & C £ fC J: 

^*>r**fe©48B«U C*lCC4il&r>^-^A^ 

y^*ji^>^;ur >■*■=■ ■Sa-^-y F\ F yy*\H/ F 
fy^7>^^A^7>f F> -r* h^^^;l/T>^r-^ 
A^^-f F9^0I^Sti&. 
[0 07 4] ±K©J:5tt*ttrW3ft6— &5C 
(6 ) ©7;^^HSW*+^7-*>*, RCC2^ 

tcm<&&tc ct o ( 5 > ©**a«js«:wr 

( l ) r»sn*r^^^ii«*aElieHB«:wr*^^ 20 

(6) <DTfrtr~)\'M& : ti**t'7~*> 
-H&:£ (5) CD^ffi«3§CC»Lr, 1-531^0, 
»SI,<«:1^1. 2^It$>5 0 

[0075] ±ai/fcawtt^y jimttis&Q&tcm? 

"C, c<DM^f*or;i^~;usec, ±aufcSB«tt^y 
A**W*"*fc Fa^>{b£»*ttftl3l*SC £«:<*: 30 

[0076] ±iaaR«tt^y^s*w-rst kd^> 

^(cttJnStfSBHCtt, t FD^yjWfc««^flEfflS 

n^o ccr>t Fp^y^kftH«iLr»W{ci!B£3n 
[0077] iK^^^i/Biteaflii/rttttcciwesti 

tf. >>- t -^^JU^Jl/**^ F, 2. 5-^y^;U- 40 
2, 5-5^ (t -^^l^M*^) ^*-y*>, 2. 5 
-^^;u-2. 5 ( t -^^;i/^u*+->) - 3 * 
R 1S 3 S i O- [Si (R ,s ) , O] . 
(R 16 ) (R 17 ) O] c "Si R 1S 3 
HR 15 , S i O- [S i (R l, > , O] 
i (R 1 *) (R 17 ) O] c "Si R 15 , 

tft 1 -6(D7;u*;uS> Xtt, 7*r.ji/S*a-r. R 1 ' 
tt, gSKifc 1-10 ©r ju* ^*XttS8R» 7 - 1 0 co 
r^^+^S**T. ate, o^ioo©E»tsr. 50 



(13) *M¥ 1 1 -80 250 
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F\ cr. cr' - tTX ( t - ^Jl^JU** 
is f\ 'oy^wt+^F, p-^DP^>7>f;l/ 

2. 4 -^^Dd^>V^>»U^Jl/^-+^ F\ ^n-OU 
-;;U^^-> F«©2^r ^^W**^ F ; 
t -^SCDiKiXfii/ ; a^Ki^^yyaf 

F ; 1 . 1 -V ( t > 
^n^*-y->, 1. 1 -*? ( t -^^JV^JVzt^riy) - 

3. 3, 5 - b y 

[0 07 8]$fc, ±Ka9&KNtt£ or ttWcrae 

witi nisi-. 

ttftfi^Bter^n-Jk riU^t F\ trt> 

a*-*!/?^** 8ft (0) -5Pfcf 

^b^*a*kDM«©«i l/Tli. RhCl (PPh 
3 RhC 1 3 , RuCl, v I rC 1* , FeC 

1 3 , AlClj „ PdCla * H 2 CX N i C 1 

a , Tici 4 fwen^ 9 c*i6<z>««»«ttr 
[0079] *«9i©r^^-iba*s«**aK:wr * 

(a) 3WB?8©r^^-ii'»*i«i*««:wr*tf 

[008O] ( a ) e^- mffi-cffl 
c^o (a) m&Q>&¥m£ ortttttcroesti-r, 5 0 

0-v 1 0 0 0 0 0(OiiHtC*'5<D3W»*U< , 3 00 0 
— 5 0 0 0 0©«HK*£<5D#j:9#S Ut*. 5 00H 
Tt^^i, t'^;U^S^i*CD*^cr)^tt^^ 3 *iCC 
< < . 1 0 0 0 0 0 «±t?*S <!: , #»CCiSttl$XW« 

[0 08 1] (B)^OtKai/»JJHMffc^3i 

4 0 tib-m^; ( 1 4) XI* ( 1 5) -cits 

-[Si (H) (R 16 ) O] „ - [S i 
( 1 4) 

.-[Si (H) (R 18 ) O] „ - [S 
H ( 1 5) 

bti, 2^10 0OEtt68T. c». 0-10 0<Dgf 
©E^^-To ) , SCX, TE-IH3E (16) r«3*l^^ 
«*ys>ci**> : 
[0 082] 
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ute) 



H 
I 



p<siO)tf-(sip) ft -<siO}f 



(16) 



[0 08 3 ] C*W, ^'SWm 

1- 1 OCDT^+^SX^^StT — l 0<dt^;u+;u 
S^To dtt. 0-8(E>gtfc£:3lTo e\t. 2-10 

(CH, ) 3 S i O- [S i (H) 
]»-Si (CH, ) 3 (17) 
(C Hj ) 3 S i O- [S i (H) 
a C (H) (R") C t H. } O] 
<SW». R"tt. fiftt. 2- 

i o o<DSS»**r. hw\ o-io o©K»*a-r, 

C 6 H s t*. 7*.=.Ji/»-c*4. ) 
[0085] 
Ht7] 

H CeHs 
•(^IO) r (Si{))j 
CH3 CgHs 



(i4) «bw 11-80250 
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* eRZff 3£d+e+f£l 0«8l/cT. ) *JHC* 

[0 08 4] ch&tt4MttrflH»Tfc2«£U:£B£b 

ootfji ut, Tia-aasS < i 7 > x« < i 8 ) r«s*i 
«««#us/o**>. ac;. Tta-«££ ( 1 9) xt* 
(20) r«sn&«itt#y^a*^>As*cf6na. 



I CH3 CgHs I 



(19) 



CHa 



H 

•C^O) r (S^)j 



(20) 



[0 08 6 ] (50*>, R 18 «, **Xtt-* ^S** 
To itt, 2 - 1 0 C0lStt**"r. jB\ 0-8<Dg$! 
*»"T. ft*s, i Witt 3 ^ i + j ^ 1 Q<DM&& 
mtc?. C 6 H s ) 

[0 08 7] M«C» (B) fiS^CDt Kn^y;USS*ffc 

^3iir, ±e— (H) - (20) -e^sn^ 



*io 

(CH, )0],-[Si(C, H,),0 

(CH 3 ) O] „ - [Si (CH, ) {CH 
„ -S i (CH 3 ) , (18) 

C£#r*S. 0KST*tt6«; 1. 4-^>*^x 
l, 5 --^^1t^Ji> k 1. 6--^7*^^x> % 
20 1. 7 1, 8--/^i^x> v 1. 9- 

^^^^©KfbicaiBRft^**: o. O' -^ry;u 
t^^^^y-jUA, 3. 3' -i?r 'JJV^7xy-;b 

WV7*U-h. F «J7 y^ F y-* yf— F, 
ry;Ufc*P>yr*- F^Oxx-^ujRffc^BJ ; t^x^u 
^^^-^ryw-^- f fir 

[0 08 8] C©J:9ft{fc^»«< fc Fn^y;WfcftHSt 
<JN¥#T\ ±IE— (14)-(2 0)©*y^P*. 

^yji/»sw^k^»<7>i»*oiy^-rs. &t>\ <a> jss 

[008 9] 
Hb8] 



(15) 

27 

rf06M^ ^ CHSiO)„- 

! 



ftffly- 1 1 -80250 
28 



H CHs 
r(OS0 n -Q 



V CHs 



H V CH3 



SlC^ O^V- OCOyfl | 



(21) 



(22) 



(23) 



(24) 



[0 09 0] (nti v 2, 3Xti4-C$>^. mte, 5 — 
1 0©ilt-C*So ) 

[0091] ^mMo^witmKf&mc^x % tr-jus 20 

(A) it Ka^'j;HM^ (B) ffi 

TJl/^^;US<h t Fn->y;bS(D^H:l:?!>^ o. 2 — 5 
<3D®HtC^^C<h^H : ^U</0. 4-2. 5-C4>^C 
^cfcOJffSlA^ ^i;b^5«±ct&&<!:, @!{bW 

£tc 0. 2<fc9/J^>£, ^M*^«{k^*CCr£ 

[0092] (A) tf&ft (B) iO^bStD^, 30 
*<t0ifiaccJtae>-5fc«>«:, t h*av 'J JHbftHSt*ISK: 

COT^^Hlmo 1 CC*f U 10' 1 — 10-'mol 

10"* moKDlir^^o 1 0"*mo 1 

ttiBfflrC**©-^ lO-'moltlKm^OW 40 

[009 3] ±KWttt»8»tCtel>t. 2flS»(A) 
(B) itfRtciC or±ISfc Kn^y^fbfcBBti 

SSfefftCOl»rW«CClHffi3ti"r. HKCCO-C-2 0 0 
*C, »^U<^30'C-1 5 0'CT\ 1O0-24B$Pb1 
BMtrS03&s«tl». »CC, 8 0*C-1 SCCOiBHTtt 

io#-i «FMSK©SB#rBTcgBifc-rsfc©fcf#6*i 
mtm<m.mz. m\*** (a) ^-^»«^(*atf so 



( B ) tKns/y ^SUtfrf b^©£lfl#te^-?fiK: 
msT&e<t#r#& < > ±ia^{bffia^«5^6ff6n-6 

[0094] ±E©SB«ttv 
*3E$ft^SicWT6 tr^il/36«^»«:3EJ0E»i-r 4B!fb 

Tii^wiM^tt*. »arffli»rfc, 2mm 

CC*0H»3tct^. 5 0 0—1 0 0 00 0<DffimiC$>z><D 
tffi*0<* 3 00 0-5 0 0 0 0<DtfiB#J:9#£L. 

i». ^hps#5 o oKTfiii, aswtt^u^a** 
*t<<, $/c, i o o oo o«±-c*£<b* ;ok«;> 

[0095] SMBte^ y >U«*£0HaS«:*tr* 

{fciyrmt-r*. ao*»waKtt. ax. as. ac*. 

[0 09 6] ±KWtttafiSttCE)8MtRB;«:(Sai'f &fc 
fete, 8MfcJ|^*j8anLT*>J:0». «*«<!: LTtt* 



C16) 



29 



WbfefriorttWKBjestir, -ffiKO-i o 

i/-y>y», mm. 

[0 09 9] 

-Cttttl^ 20 

[0100] %K0( 1 

30mL©WfflSJ£SCC, l^l/gU^ (7. 5m 
U 7. 17g. 8 3. 4mmo 1 ) , or, a 1 -V>7 
p^-p-tS/l/^ (43 8mg, 1. 6 7 mm o 
1 ) , mitm—m (2 3 9m&, I. 6 7mmo 1 > , 
2. 2 ' - tft'ys/^ (5 1 8mg 4 3. 3 4mmo 
1 ) . gmx*Jl> (6. OmL) , RU. T-fe h~ h y 
;U (1. 5mL) *tt&#, 1 0»«±, SBR*R*ii 

1 3 O'CfcflMfcU l^BISl£S-&/c. S^1»*ftB{x 30 
^K2 0mL)rff5l 4 «*Btr3[sL :/^-f>r 




«fHPP 1 1 -80250 
30 

***eet3*u Tawcsvrtfy (r^y^ai^^) 

*»fc («MtB. Olg). S^f*<D»¥^^S**G 

pcwje <#y**b>!ft») cc<t0 56 0 0, ^F-a 

2 6"C*o/Co 
[0 10 1] 
Ht9] 

Br^CH-CHa^CHa-^^-CHa^CHa-CH-^Br 
CO2CH3 COaCH 3 

[0102] 5 0mL©=P*J£:7 7X:3CC % 
oil g3R#H»TTJ5l£Sgec;&y ^A- tert- 
^h^>F (160mg, 1. 4 3mmo 1 ) , i>M* 
;UT-tehT^ K (3mL) O-TV^xy 
-;Kl92mg, 1. 4 3mmol)*f^K l 

sar 3 o^mstBs ±Er»€»tifc#y 
(r^y;u&y ^i/) (2. o gr) OS*-* ^ur-fe hr 
5 k (2mD ***»tu fflftT 2 # 

. fc. S0^**3!Mc-««r*#DL. IWfct*^ (3 0 
mL) -CffltBL/Co Wtt»£«WC2S» :/^-f>"C 

rt*«rrs#y <T^y;nM^io *»fc (iRs 

1. 70g) o £J^*^*>K»*U &£-ft&9 
g<Z>£KTJl^ <»«Hfc3*» :*3->7-K7 0 0PE 
L) *»lDU'C«ft«*ri«FBHIB*U. 

n/cT^-^Si*. *H NMR^WcfcO, 1.2 4 

[0 10 3] 



0-(cH— CHa-^CHa- 
C0 2 CH 3 



CH 2 ^CH 2 -CH-^-0 
C0 2 CH 3 




[0104] 3c6c. nssnfc*'; <t* y^»>* 

JU) SftBxfjb (2mL) CC*gj8U TaKfc^T^ffi 40 

1. 3, 3 -f* h^^U- 1 , 3-^^^-JU^^O* 
(8. 3X10- S mol/L+^U>M) 



[0105] 
C<fc 1 13 



(17) 



PF 1 1 -80 25 0 



31 



32 



H 3 C N H 
A 

H CH 3 



H3C v ,H 



SI 



H CH 3 



[0 106] CCD<fc^CCLT?i6tl/cffl^S^C0-gP^l 

[0107] Hfi09 1 

*Kfb#y ^A©l/2Nx£y-;U?g?& (2 0 0m 
L) tcV>7 : isls>Jj& (18. 8g t 0. 102mo 
1) £«#L&#e>0'Crt9>o< «Tl/c 0 

7-feh>Ti5fc?m «aET»ffl»-r4Ci«:J:0T5S«:* 
■^^>^>U>K<3D^7 y^Att<DGfeBf**»fc (8. 
88g, iR^8 8%) . 
CH, =CH- (CH, ) , -CO, " K* 

[0108] mmm2 

3 0mLODKJ!E^^SKSSK:. T2V)l>m-n-7 
?)l> (7 . 5mU 6. 72g, 51. 3mmolK 
a, oi ' -i^a-*- p -+^U> (27 0mg,. 1 . 
03mmo l) 4 Htf-i ( 1 50mg, 1. 03m 
mol), 2 , 2 ' - tr U 5/ A* (3 22mg, 2 . 0 
6 mm o 1 ) , mUxf-fr (6mL) , IgtX** T+zY^ 
hV;U(l. 5mL) *{±j£#, 1 0#B?K 

3 0*CCCttlJ»U 1. 5«FlB5J£S1i-/c. fi£%*B« 
x^;l> (2 0mL) Ml/c^i*^:5I 

H2C-CH{CH2) 8 y.O^ 



<DfflJ5»» 10 yjUBJ-n-^^) *5. 0 sil/c (S£iR^7 5 

>&H) cc J: 0 5 6 0 0 v frf-Mftm* 1 . 3 2 r&o 
fc. 

[0109] 



[Yb 1 2 ] 

Br^CH-CH 2 j-CH 2 HQ^CH 2 ^CH2-CH^-Br 
C0 2 nBu COzfBu 

20 [oiio] ^cc, ±BBoj:^(cLrf#6nfc*aBec^ 
ay>*»-r*#y (r*yju«-n-^*ji/> (5. 
oog) , ^g0ji T^$ti/c^>7 r ^i^>K©^7 y 

^Affl (4 7 6 mgr. 2. 1 4mmo 1 ) . &W % isM 
^;UT*fe h7S K ( 1 OmL) £f±iZ^ g^ffiSi 
T\ 7 0°Cr6^raJ5JS5-t±/c o a^tt®8R&&»EE 

Stcr^yxjus^wr^^y (r^ y;ug?-n 

;U) 4. 7 7gr£f#/c a hJUx>ecjgJBU fi 

30 ^»i**C[)SBlr^5 (BfPYt^H : *a-"7- K7 

oo pel) *wani/r2iwai«»L, m^^<owcm 

/cT^^rxjUStt, *H NMR##T<fcD. 1. 7 0<@ 

[0111] 
Utl 3] 

-(CH 2 ) 6 CH=CH 2 



rCH— CH 2 
CO z /iBu 



[0112] »«s*i/c#y (T9V>i'Wr7* 

1 0-'SI<!:l//c o 

[0 1 13] c©J:5«:LT»e>tifciHJ5S1»©— ®«rl 



Oi&A/c. ttEMAU 

fc. Wfctt*Mux>K2 4iWB«« 

-H«Wt»*>6 2 (1/3)-^^ 

ff-*fc (#J5£i&#: 2 3*C, 2 0 0m 
BBSfittO. 2 3MPa, KKfflcra: 
50 /Co 



1 o o *cr 2 0 B$ 
m/m i n ) o ffi 

i 2 8%r^>^ 
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[oii4] nmm2 

^'J^A^h + v'F (16. 83g, 0. 2 40mo 
1 ) £^£y-;U (200mL) frt*§f8U 4-^>-r 
>g(24. 5 6g, 0. 2 4 5mo 1 ) 

^TSn^T-5C<t(c<i:DTSitc^-r4 -^^f-V 

®oo^y ^£©seis»*Sfc (2 9. 2*, ir^s 

8%) . 

CH, =CH- (CH, ) , -CO, " K* 

[0115] mmM3 

5 0 0mL(DWEE^^^Sf5SStC, 7*yu«-n- 
^;K1 12mL, lOOe, 0. 7 8molK 
a. a' -^a-t-p-^UV (4. 12g, 1 
5 . 6 mm o 1 ) , *f fc»— » ( 2 . 24g, 15. 6 
mmolK 2, 2 ' - fcT V i?Jl> ( 4 . 87g v 3 
1. 2mm o 1 ) , itg?x=M/ (9 0mL) , &t>\ 7 
-feh^h (2 2. 4mL) £{±i2^ SSR//^* 1 

&a%13 0 m Ctcmi&L>. 2. 0«FHSl£3Hi-fc. »•& 

Hft*6aLfca, a«*se»«ciWi^ (200m 

L) T#JRU/c. *«**&BrC2l§L zfvJ^-ClM 
H2C=CH(CH2) 2 



(18) «BB¥ 1 1 -80 2 50 
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M-n-^iU) *85- 9*»fe (**tt*8 6 

^m^'J (7^'j;H-n-yW) (83. 9 

& ( 7 . 74g, 56. OmmolK *JlT 
•feh7SF(80mL> *tt&*. S^IMT, 7 0 
x;-C8l»IBSa;S#fc. »^«*IWx^iU (2 0 0m 
L) rWRU *"C3H. ^-f>tlHSt»l3lfc. W 
KNa, S0 4 TM*U *ft»*WBET«*r* 

= (Bn{fcflW:*a-»7-F7 00PEL) «tBttIL 

ri oo-cr2B$ra«#o, i^WoM^tt^i 
20 -r*#y (7^y^«^^) *»/c.' *y=f^- i» 

■T-S/cOCca»AStifc7^^JU»i. l H NMR» 
*r<fc9. 1. 7 3fflt*o/c 9 
[0117] 
* Mb 14] 

{CH2> 2 CH=CH 2 



! Y°^- c »^ n c ^-0- CHa -( CH2 -f'tr 0 T 



[0 118] HJ£#f4 

/c5Kig{c7^^^**wr**y (7^y^«-n- 

(6 0. OsrK ^^w^i/tFP->7 
> < 8 . 4 m L , 68. 1 mm o 1 ) , * ^ h Sf KS'-* 
^;M2. 5mU 2 2. 9mmol), &t>\ 6^84 

h 3 CO 



C0 2 ^Bu 

^jEfi^tt* 1 0 0 o C~C3B$PiJn|gib/c o 

(7^y^K-n-^^;i/> * 

yrfv- 1 ^S/cOCCa»A3tlfc^y;U*«, *H 
NMR#WJ:9, 1. 5 9ft*^. 
[0119] 



CYb 1 5] 



\ 

H 3 C— Si(CH^ 
H3CO 



(CH 2 ) 4 S— CH3 
OCH3 



CO^nBu 



[oi2 0]^tc, *«cc^yius*#rs^y (7* 
6tifcjBfiE1»*S»«:iftLi^"C. «ffl»»u 5 0*C 

fk«*f#/c. BMb»* hJux>{c*2 4B#ra««L, sua 



o/c fl >- httWfc»*>6 2 ( 1 /3 ) #»y>^K 

9«»*fir-*fc («IS*fl= : 2 3 °a 2 0 0 mm/m i 
n)„«»BSKttO. 2 6MP a, miittmtl 5%X? 
$>~z>tc 0 

[0 1 2 1 ] SSS0J5 
— ^ (0. 62 5g, 15.6mmol),7-feh~h 



(19) 



1 1 -80 2 50 
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y;l> (5. OmL) . +<> ?-)\,*sx*? u> h 

>;rs>(0. 9 1mL) ?:f±jA^ is^rgfto 
/Co 7i"J«-n-^;l/(50mL, 4 4. 7g, 
0. 39mo 1) , Stf, 5 -^P* 

TV"<— V ( 1 . 57g, 4. 3 6 mm o 1 ) £S$JJD 

*u Tscc*r^»fc^ny>*w*5#y <r* 

«J;l/8-n-W) ^3 5. 0 gf#/c <»&JK*8 7 
Ct<fc 0 1 0 7 0 0 , $}^«$M&« 1 . 15t* 
[0 122] 

Mbie] 



Br-fcH-CHfe^ 

V I ' n 



C0 2 nBu EtOCO 




36 



* [0123] ^cec, SSS , g J &o^/c2 OOmLCDHPA 

>ftWi"*#'J (T^yjUK-n (35. 0 

( 2 . 2 3 gr , 16. lmmol). Rtf, ^ 3^1/ 
7tF7SF(35mL) *tti&*. ^#R#ffl£vT> 7 
0-Cr4B*|BKi63*te. B^«Mx**-c*R 

u 2%&m. 7?'t> m c#»Ltt. mu&Na, s 

B:+a-7-F7 0 0PEL) fttBftLr 1 0 0 0 C"C 

*y (r^y^i^^u) *»fc. 

0. 1. 8 2-ffl-Cfcofc. 
[0124] 
[fbl7] 



H 2 C=:CH(CH2)2 




[0125] saswe 

•ff-JV) (15. Og), ^F+'>^^tF0 4 >7 
> ( 1. 8mL. 14. 5mmo 1 ) . XfrUfW^sj* 
^ (0. 2 6mL, 2. 4 2 mm o I ) , SCf, 

©r^^x;US{c*tLr. ^WtT-2 x 1 0" 4 ^JIi 0^30 
H 3 CO 



-cH^°>r" (CH2l2CH=GH2 

I ' n O 
C0 2 Et C0 2 nBu 

^y;u«*itr*#y (r^y^M-n-^no £f# 
fc e *y=fv- i^SA:«3«:*AS*ifcs/yjHttt. 

*H NMRM<tD, 1. 4 6it*o/c 0 

[0126] 

[ft 18] 



H 3 C - Si — (CHy 4^^0.-f CH— CH; 

' T V I 

° COzTBu EtOCO 



H3CO 



OCH 3 



C0 2 Et C0 2 nBu 0 



^(CH^-Si^ 



-CH3 



OCH 9 



[oi27iaccc, *«fc^y;u***tr*#y (r* 

6ii/cfiJsS!»*at1*CC*0^-C. «0EStt»U 5 0 C C 

itmzmtc. »fc«5«r h^x>ec2 4B$ffl»»b. nira 
©sa*ft* i 6*oy^**iiH5E'r4i, 9 8%-c#> 

o/c e >- h«Wfc«^6 2 (1/3) ###>-cjU« 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To achieve excellent curing ~ CHl 
characteristics of a polymer by incorporating an alkenyl 
group into at least one end of the mainchain of the 
polymer. 

SOLUTION: A vinyl polymer contains an alkenyl group 
represented by Formula (wherein R1 and R2 are each H 
or a monovalent organic group; R3 is a divalent 1-20C 
aryl optionally containing one or more ether or ester 
bonds; and R4 is H, 1-1 0C alkyl, 6-1 0C aryl or 7-10 
aralkyl) at least one end of its main chain. The vinyl 
polymer is obtained by polymerizing vinyl monomers to 
prepare a vinyl polymer having a group represented by 
Formula II (wherein X is CI, Br or I) at least one end of 
its main chain, followed by substitution of the halogen 
atom at the end for an alkenyl-containing oxyanion 
represented by Formula III (wherein M+ is an alkali metal 
ion or a quaternary ammonium ion). A curable 
composition is obtained by mixing the vinyl polymer and 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The vinyl system polymer characterized by having the alkenyl radical expressed with 
the following general formula (1) at at least one principal chain end. 
-CH2 -C(R1 XR2 )-0-R3 -C(R4 )=CH2 (1) 

the inside of a formula, R1, and R2 are the same — or it differs and a univalent organic radical is 
expressed. R3 The divalent organic radical of the carbon numbers 1-20 which may include one or 
more ether linkage or ester bonds is expressed. R4 Hydrogen, the alkyl group of carbon numbers 
1-10, the aryl group of carbon numbers 6-10, or the aralkyl radical of carbon numbers 7-10 is 
expressed. 

[Claim 2] It sets to a general formula (1) and is R3. Polymer according to claim 1 which is the 
divalent organic radical expressed with the following general formula (2). 
-C6 H4 -(CH2 )n - (2) 

(C six H4 expresses a phenylene group among a formula.) n expresses the integer of 0-14. 
[Claim 3] It sets to a general formula (1) and is R3. Polymer according to claim 1 which is the 
divalent organic radical expressed with the following general formula (3). 
-C(0)-R5 - (3) 

(R5 expresses among a formula the divalent organic radical of the carbon numbers 1-19 which 
may include direct coupling, one or more ether linkage, or an ester bond.) 

[Claim 4] It sets to a general formula (3) and is R5. Polymer according to claim 3 which is direct 
coupling or the divalent organic radical expressed with the following general formula (4). 
-(CH2 )n - (4) 

(n expresses the integer of 1-19 among a formula.) 

[Claim 5] A principal chain is a polymer according to claim 1, 2, 3, or 4 which is the thing an 
acrylic-acid (meta) system monomer comes to carry out a polymerization. 

[Claim 6] (Meta) An acrylic-acid system monomer is a polymer according to claim 5 which is an 
acrylic ester monomer. 

[Claim 7] (Meta) An acrylic-acid system monomer is a polymer according to claim 5 which is a 
methacrylic ester monomer. 

[Claim 8] An acrylic ester monomer is a polymer according to claim 6 which is butyl acrylate. 
[Claim 9] A principal chain is a polymer according to claim 1, 2, 3, or 4 which is the thing a 
styrene system monomer comes to carry out a polymerization. 

[Claim 10] A polymer given in any 1 term of claims 1-9 whose ratios (Mw/Mn) of the weight 
average molecular weight (Mw) measured with gel permeation chromatography and number 
average molecular weight (Mn) are 1.8 or less values. 

[Claim 11] Number average molecular weight is a polymer given in any 1 term of claims 1-10 in 
the range of 500-100000. 

[Claim 12] The vinyl system polymer which is characterized by making the polymer of a 
publication come to add the hydrosilane compound which has a cross-linking silyl radical to any 
1 term of claims 1-1 1 and which has a cross-linking silyl radical at at least one principal chain 
end. 

[Claim 13] The manufacture approach of a polymer given in any 1 term of claims 1-11 which 
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carries out the polymerization of the vinyl system monomer, manufactures the vinyl system 
polymer which has the radical expressed with the following general formula (5) at at least one 
principal chain end t and is characterized by subsequently permuting the end halogen of said 
polymer by the alkenyl radical content oxy-anion expressed with the following general formula 
(6). 

-CH2 -C(R1 XR2 XX) (5) 

(R1 and R2 express among a formula the same or the univalent organic radical originating in the 
radical which it differed and was combined with the vinyl group of a vinyl system monomer.) X 
expresses chlorine, a bromine, or iodine. 
M+ O- -R3 -C(R4 )=CH2 (6) 

(R3 expresses among a formula the divalent organic radical of the carbon numbers 1-20 which 
may include one or more ether linkage or ester bonds.) R4 Hydrogen, the alkyl group of carbon 
numbers 1-10, the aryl group of carbon numbers 6-10, or the aralkyl radical of carbon numbers 
7-10 is expressed. M+ Alkali-metal ion or the 4th class ammonium ion is expressed. 
[Claim 14] It sets to a general formula (6) and an alkenyl radical content oxy-anion is R3. The 
manufacture approach according to claim 13 which is what is the divalent organic radical 
expressed with the following general formula (3). 
-C(0)-R5 - (3) 

(R5 expresses among a formula the divalent organic radical of the carbon numbers 1-19 which 
may include direct coupling, one or more ether linkage, or an ester bond.) 
[Claim 15] M+ The manufacture approach according to claim 13 or 14 which is sodium ion or 
potassium ion. 

[Claim 16] The manufacture approach according to claim 13, 14, or 15 which carries out the 
polymerization of the vinyl system monomer, using a transition metal complex as a catalyst, 
using an organic halogenide or a halogenation sulfonyl compound as an initiator. 
[Claim 17] A transition metal complex is the manufacture approach according to claim 16 which 
is the complex of the metal chosen from the group which consists of copper, nickel, a ruthenium, 
and iron. 

[Claim 1 8] A transition metal complex is the manufacture approach according to claim 1 7 which 
is a copper complex. 

[Claim 19] The manufacture approach according to claim 13, 14, or 15 which carries out the 
polymerization of the vinyl system monomer using a chain transfer agent. 
[Claim 20] Carry out the polymerization of the vinyl system monomer, and the vinyl system 
polymer which has the radical expressed with the following general formula (5) at at least one 
principal chain end is manufactured. The end halogen of said polymer is permuted by the alkenyl 
radical content oxy-anion expressed with the following general formula (6), and the vinyl system 
polymer which has an alkenyl radical at at least one principal chain end is obtained. Subsequently 
The manufacture approach of a vinyl system polymer characterized by making the hydrosilane 
compound which has a cross-linking silyl radical add to said alkenyl radical of having a cross- 
linking silyl radical according to claim 12 at the principal chain end. 
-CH2-C(R1 XR2)(X)(5) 

(R1 and R2 express among a formula the same or the univalent organic radical originating in the 
radical which it differed and was combined with the vinyl group of a vinyl system monomer.) X 
expresses chlorine, a bromine, or iodine. 
M+ O- -R3 -C(R4 )=CH2 (6) 

(R3 expresses among a formula the divalent organic radical of the carbon numbers 1-20 which 
may include one or more ether linkage or ester bonds.) R4 Hydrogen, the alkyl group of carbon 
numbers 1-10, the aryl group of carbon numbers 6-10, or the aralkyl radical of carbon numbers 
7-10 is expressed. M+ Alkali-metal ion or the 4th class ammonium ion is expressed. 
[Claim 21] (A) The vinyl system polymer which has an alkenyl radical given in any 1 term of 
claims 1-11 at the principal chain end, and the hardenability constituent characterized by 
containing (B) hydrosilyl radical content compound. 

[Claim 22] (A) The mole ratio of the alkenyl radical contained for a component and the hydrosilyl 
radical contained for the (B) component is a hardenability constituent according to claim 21 in 
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the range of 0.2-5. 

[Claim 23] Furthermore, the hardenability constituent containing a hydrosilylation catalyst 
according to claim 21 or 22. 

[Claim 24] The hardenability constituent characterized by using as a principal component the 
vinyl system polymer which has a cross-linking silyl radical according to claim 12 at the principal 
chain end. 

[Claim 25] The hardenability constituent according to claim 24 which contains a curing catalyst 
0.01 to 5% of the weight to a polymer according to claim 12. 



[Translation done.] 
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DETAILED DESCRIPTION ^ 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of s vinyl system 
polymer and this polymer of having an alkenyl radical or « cross-finking silyi radical at at least 
one principal chain end. and the herdenabtfity constituent using this polymer. 
[0002] 

[Description of the Prior Art] The polymer which has an atkenyl radical as a cross-finking 
functional group at the principal chain end constructs a bridge using e hydrosityl radical content 
compound etc as a curing agent, or by using the photore action, end giving the hardened material 
which was [ endurance / thermal resistance. ] excellent is known. As a principal chain frame of a 
polymer which has such an elkenyt radical at tho principal chain end. polyester system polymers, 
such as hydrocarbon system porymer, polyethylene tcrephthalate, such as a pory ether system 
polymer-, potybobutvtene. potybutadiene. poryisoprene, porychtoroprenes. or those hydrogenstion 
objects, such as polyethylene oxide, porybutylenc terephthalate. and the poly caprolactone. etc. 
ere illustrated. These are used for various applications based on the principal chain frame and 
the bridge formation format. 

[0003] Although these porymera are obtained by ionic polymerization and condensation 
polymerization, most things which have a cross-linking functional group at the principal chain end 
with the vinyl system polymer obtained by the radical polymerization are not put in practical use. 
Also in the vinyl system porymer. the acrylic porymer which the acrylic (meta) polymer has 
properties acquired neither in the above-mentioned poh/ether system porymer nor a polyester 
system polymer, such as high weatherabiltty and transparency, for example, has an alkenyl 
radical not in a principal chain end but in a side chain (meta) is used for the coating of high 
weathers btlity etc 

[0004] With the vinyf system polymer which has an alkenyl radical at the principal chain end, the 
hardened material which was excellent in hardened material nature can be obtained to the vinyl 
system polymer which has such an alkenyl radical "m a side chain. Therefore, although the simple 
manufacture approach has been examined by the researcher of the former many, it is not easy 
to manufacture them industrially. Although the approach of changing tho halogen radical of a 
polymer end and trttroducing a hydroxy! group is indicated in the JP.4-132706.A official report, 
when making the porymer which has a hydroxyl group at the principal chain end construct a 
bridge, in order to have to use the tsocyanate compound which has a problem in toxicity or 
stability in many cases, as a cross-linking end group, an alkenyl radical and the cross-linking silyl 
radical are more desirable. 

[0005] The approach of compounding the vinyl system polymer which has an alkenyl radical in 
both ends in a JP.1-247403.A official report, using alkenyl radical content disulfide as a chain 
transfer agent is indicated. Moreover, the approach of compounding the vinyl system polymer 
which has a hydroxyl group in both ends using the disulfide which has a hydroxyl group as a 
chain transfer agent as well as a JP.6-21 1 922.A official report, and compounding further the 
vinyl system polymer which has an alkenyl radical in both ends using the reactivity of a hydroxyl 
group is indicated. However, by these approaches, in order to introduce an alkenyl radical into 



both ends certainty, a chain transfer agent must be used in largo quantities, end there is a 
production process top problem. Moreover, since the usual radical pofymerization is used by 
these approaches, the molecular weight of the polymer obtained and control of molecular weight 
distribution (ratio of weight average molecular weight and number average molecular weight} are 
cfifneuft- 
[0006] 

(ProblemCs) to be Solved by the Invention] The vinyl system polymer with which this invention 
was introduced into at least one principal chain end by the ratio with a high alkenyl radical in 
view of the above-mentioned present condition. Are manufactured by making the hydrosaane 
compound which has a cross-finking sih/l radical add to this polymer. It aims at of feri n g the 
manufacture approach of the vinyl system polymers which have a cross-finking s3yl radical, and 
these polymers, and the hardenabtHty constituent using these polymers at at least one principal 
chert end. 
[0007] 

[Means for Solving tho Problem] That b. this invention is a vinyl system polymer which has the 
alkenyl radical expressed with the foOowwxg general formula (1) at at least one principal chain 
end Especially, it is R3. When it is the divalent organic radical expressed with -CXO>-R5-. it is 
the vinyl system polymer which has the alkenyl radical expressed with the following general 
formula (O at at least one p rincip al chain end. 
-CH2 -C(R1 XR2 K>-R3 -C(R4 )=CH2 <1) 
- CH2-C(R1) (R2)-OC(0)-R5-C(R4) =CH2 (1*) 

the inside of a formula, end R1 And R2 the same — or it differs and a univalent organic radical is 
expressed. R3 The divalent organic radical of the carbon numbers 1-20 which may include one or 
more ether linkage or ester bonds b expressed R4 Hydrogen, the elkyl group of carbon numbers 
1-10, the aryl group of carbon numbers 6-10, or the araDtyf radical of carbon numbers 7-10 b 
expressed. R3 The divalent organic radical of the carbon numbers 1-19 which may include direct 
coupling, one or more ether linkage, or an ester bond b expressed. 

[0008] This invention is also the vinyl system porymer which has a cross-finking sir/1 radical at at 
least one principal chain end which makes it come again to add the hydro sal ano compound which 
has a cross— linking silyl radical to the above-m enti oned polymer. 

[0009] Further, this invention carries out the polymerization of the vinyl system monomer, and 
manufactures the vinyl system polymer which has the radical expressed with the following 
general formula (5) at at least one principal chain end. Subsequently The end halogen of this 
polymer [ whether it is expressed with the following general formula (6X and ] Or R3 When it b 
the divalent organic radical expressed with -C(0)-R5-. it b also the manufacture approach of a 
polymer expressed with the following general formula (6") of having the above-m en tioned alkenyl 
radical permuted by the alkenyl radical content oxy— anion at the principal chain end. 
-CH2 -C(R1 XR2 XX) (5) 

The insido of a formula, and R1 And R2 It is the same as the above. X expresses chlorine, a 

bromvM, or lodne. 

M+ O- -R3 -C(R4 >=CH2 (6) 

M+O— <XO)-R5-C(R4) =CH2 (6 ) 

The inside of a formula, R3. and R4 And RS It is the same as the above. M+ Alkali-metal ion or 
the 4th class arnmonium ion is expressed. 

[0010] This invention is also the manufacture approach of a vinyl system polymer to which 
manufacture the vinyl system polymer which has an alkenyl radical at the principal chain end by 
the above-mentioned manufacture approach further again, and the hydrosilene compound which 
has a cross-linking silyl radical is made to add subsequently to the above-mentioned atkenyl 
radical of having the above-mentioned cross-linking silyl radical at the principal chain end. 
[001 1] This invention is also the hardenability constituent which contains the vinyl system 
porymer which has the (A) above-mentioned alkenyl radical at the principal chain end, and (B) 
hydrosilyl radical content compound further again. This invention is also the hardenability 
constituent which uses as a principal component the vinyl system polymer which has the above- 
mentioned cross-linking silyl radical at the principal chain end further again. Hereafter, this 
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invention is explained in full detail. 
[0012] 

[Embodiment of the Invention] The vinyl system polymer which has the alkenyl radical of this 
invention at the principal chain end is a vinyl system polymer which has the alkenyl radical 
expressed with the above-mentioned general formula (1) at at least one principal chain end. It 
sets to the above-mentioned general formula (1) especially, and is R3. When it is the divalent 
organic radical expressed with -C(0)-R5-. it is the vinyl system polymer which has the alkenyl 
radical expressed with the above-mentioned general formula (1*) at at least one principal chain 
end the above-mentioned general formula (1) — or (I') — setting — R1 And R2 the same — or 
it differs and a univalent organic radical is expressed. It will not be limited especially if it is a 
univalent organic radical originating in the radical combined with the vinyl group of the vinyl 
system monomer used for manufacture of the principal chain of a polymer as the above- 
mentioned univalent organic radical. 

[0013] It sets to the above-mentioned general formula (1). and is R3. The divalent organic radical - 
of the carbon numbers 1-20 which may include one or more ether linkage or ester bonds is 
expressed. As an example, it is -(CH2) n. - (n) the integer of 1-20 is expressed. ; -CHCCH3H - 
CHCCH2 CH3K -C(CH3)2-. - C(CH3) (CH2 CH3K -WCH2 CH3)2-. -CH2 CH(CH3)-r<CH2) n- 
O - (n expresses the integer of 1-20.) : -CH(CH3)-0-, -CH(CH2CH3)-0-. - C(CH3)2-0- -C 
(CHS) (CH2 CH3)-0-. and -C(CH2 CH3)2-C-r<CH2) n-0-CH2 - (n expresses the integer of 1- 
19.) : -CH(CH3)-0-CH2-. -CHCCH2 0H3)-O-CH2-. - C(CH3)2-C-CH2-. -C(CH3) (CH2 CH3)- 
OCH2-. - C(CH2 CH3)2-0-CH2- and -<CH2)2- OC(0)-r-(CH2) n-OC(OMCH2) m- Cm and n 
are tho same — or it differs and the integer of 0-19 is expressed.) however. 0 <=m+n<=19 are 
filled -(CH2) n-C(O) 0-(CH2) m-; (m and n are the same — or it differs end the integer of 0-19 
■s expressed) However. 0 <=m+n<-19 are filled: -CH2-C(0) 0-(CH2)2-O-CH2- - CH(CH3)-C 
(O) 0-CCH2)2-O-CH2- - CH(CH2 CH3>-C(0) 0-(CH2)2-0- and - C(CH3)2-C(0) O- and - C 
(CH3) (CH2 CH3HX0) 0- and - C(CH2 CH3)2-C(0) O- etc. is mentioned. 
[0014] Moreover, R3 The benzene ring may be included. As an example in this case, o-, m-, p- 
C6 H4- o-. m-. p-C6 H4-CH2-. ©-. m-, p-C6 H4-0-. o- m-. p-C6 H4-C-CH2-. o~. m-. p-C6 
H4-0-CH(CH3K o-. m-. and p-C6 H4-0-C(CH3) 2-.o~. m-. and p-C6 H4-<CH2) n - (n 
expresses the srteger of 0-14.) :o-. m-. end p-C6 H4-0-(CH2) n - in expresses the integer of 
0-1 4 J ;o- m-. p-CH2-C6 H4- o-. m- and p-CH2-C6 H4-CH2-. o-. m-, and D-CH2-C6 H4-0-. 
o-. m-. and D-CH2-C6 H4-C-CH2-. o-. m- p-CH2-C6 H4-0-CH(CH3)-;o-. m-. p-CH2-C6 H4- 
0-C(CH3) 2-.X3-. m- and D-CH2-C6 K4-(CH2) n - (n expresses the integer of 0-1 3 J ;o-. m- 
and D-CH2-C8 H4-0-(CH2) n - (n) the integer of 0-13 b expressed ;o-. m-. p-C6 H4-C(0) O-. 
o-. m~. and p-CH2- C6 H4-C(0) 0-:o-. m-. and p-C (O) -C6 H4-C(0) 0-(CH2) n- (n expresses 
the integer of 0-12 J etc. — it b mentioned. 

(001 5] As a desirable thing, it b a general formula among these (21; 
-C6 H4 -<CH2 )n - (2) 

It comes out and the divalent organic radical expressed b mentioned The inside of a formula, 
and C six H4 A phenyl eno group b expressed, n expresses the integer of 0-14. 
[0016] Moreover, the above R3 General formula (3): 
-C(0)-R5 - (3) 

It may come out and you may be the divalent organic radical expressed At this time, the above- 
mentioned general formula (O can express the above-mentioned general formula (I). The inside 
of a formula, and R5 The divalent organic radical of the carbon numbers 1-19 which may include 
direct coupling, one or more ether linkage, or an ester bond is expressed. As an example of this 
divalent organic radical, it b R3. What was already illustrated can be mentioned. Above R5 A 
desirable thing b direct coupling or a general formula (4)„- 
-<CH2 )n - (4) 

ft comes out and b the divalent organic radical expressed, n expresses the integer of 1-19 
among a formula. 

[0017] the above-mentioned general formula (I) — or (1) — setting — R4 Hydrogen, the alkyl 
group of carbon numbers 1-10. the aryl group of carbon numbers 6-10. or the eralkyl radical of 
carbon numbers 7-10 b expressed. As a desirable thing, hydrogen or a methyl group b 



mentioned from a reactant viewpoint at the time of using the polymer of this invention as 
hardenabftty resin. 

[0018] It is not limited especially as a vinyl system monomer used for manufacture of the 
principal chain of the vinyl system polymer of this invention, but various kinds of things can be 
used. If it illustrates, en acrylic acid (meta). a methyl acrytate (meta). An ethyl acrylate. acrylic- 
acid (meta )-n- propyl, acrylic-acid (meta) isopropyl, (Meta) Acrylic-acid-n-butyl. isobutyl 
acrylate (meta), (Meta) Acrylic-acid— tert -butyl, acrylic-acid (meta)-rr-pentyl. (Meta) Acrylic- 
acid-n-hexyl. acrylic-acid (meta) cyctohexyt. (Meta) Acrylic-acid-n-heptyl. acrylic-acid (meta)- 
n-octyl. (Meta) 2-ethyJhexyJ acrylate. acrylic-acid (meta) nonyl. (Meta) Acrylic-acid DESH1RU. 
acrylic-acid (meta) oodecyi. acrylic-acid (meta) phenyl, (Meta) Acrylic-acid toluyl. acrylic-acid 
(meta) benzyl, acryfic-acid (meta)-2-mcthoxy ethyl. (Meta) Acryf»c-aeid-3-methoxy butyl, 
acrylic-acid (meta>-2-hydroxyethyl. (Meta) 2-hydroxypropyl acrylate. acrylic-acid (meta) stearyl. 
(Meta) Metagfycidyl acrylate. acrylic-acid (meta) 2-aminoethyt. (Meta) gamrna-(methacryloyl 
oxypropyO trimethoxysilane, the ethyleneoxide addition product of en acrylic acid (meta). 
Acrylic-acid bifluoromethyl methyl, an acrylic-acid (meta) 2-triftuoro methylethyl. (Meta) 
Acrylic-acid 2-perfluoro ethyl ethyl, acrylic-acid (meta) 2-peHtuoro ethyf-2-perfhjoro butyl 
ethyl. (Meta) Acryfic-acid 2-perfluoro ethyl, acryfic-acid (meta) perfluoro methyl, (Meta) Acryfic- 
acid JIPA ftuoro methyl methyl, acrylic-acid (meta) 2-perfluoro methyf-2-perfluoro ethyl methyl, 
(Meta) Acryfic-acid 2-perfluoro hexyl ethyl. acrySc-ecid (meta) 2-perfluoro DESHIRU ethyl. 
(Meta) Acryfic-actd (meta) system monomers, such as acryfic-actd 2-perfluoro hexadecyl ethyh 
Styrene, (Meta) Styrene system monomers, such as vinyrtoluene. alpha methyl styrene, KURORU 
styrene, a styrene sulfonic acid, and its salt Perfluoro ethylene. Fkxxine content vinyl 
monomers, such as a perfluoro propylene and vinyfidene fluoride; Vinyttrimetoxysilane. Silicon 
content vinyl system monomers, such as vtnyttriethoxysilane: A maieie anhydride, Monoatkyl 
ester and dialkyl ester of a maleic acid end a maleic acid: A fumaric acid. Monoatkyl ester and 
dblkyl ester of a fumaric acid: Maleimide, Methyl maleanide. ethylmaleimide. propyl maleimide. 
butylmaleimide, Hexyl maleimide. octyt maleimide. oodecyi maleimide. stearyl maleimide. 
Maleimide system monomers, such as phenyl maleimide and cyclohexyl maleimide; Acrytonitrile, 
Nitrite group content vinyl system monomers, such as a methacrylonrtriJe; Acrylamtde. Amide 
group content vinyl system monomers, such as methacrylamide: Vinyl acetate. Conjugated 
dienes. such as alkcnes: butadienes, such as vinyl ester, ethylene, such as propionic-ecid vinyl, 
vinyl pfvalste. benzoic -acid vinyl, and ctnnamtc acid vinyl, and a propylene, and an boprene; a 
vinyl chloride, a vinyfidene chloride, an aOyl chloride, ellyt alcohol, etc. ere mentioned. These may 
be used independently, and even if it carries out copotymerization of the plurality, they are not 
cared about Especially, tho styrene system monomer from physical properties etc and (meta) 
acrylic— acid system monomer of a product are desirable. More preferably, it is an acrylic ester 
monomer and a methacryfic ester monomer, and b butyl acrylate still more preferably. 
[0019] As for the vinyl system polymer which has the alkenyl radical of this invention at the 
prrtctpal chain end. it b desirable that the ratio (Mw/Mn) of molecular weight distribution (Mw), 
i e, the weight average molecular weight measured with gel permeation chromatography (GPC), 
and number average molecular weight (Mn) b 1.8 or less value. More preferably, it b 1.6 or less 
and b U or less suU more preferably. In the GPC measurement by this invention, a polystyrene 
gel column usually performs measurement, using chloroform as a mobile phase. Number average 
molecular weight etc. can be calculated by polystyrene conversion. 

[0020] Although especbBy a limit does not have the number average molecular weight of the 
vinyl system porymer which has the alkenyl radical of this invention at the principal chain end. 
the range of 500-100000 b desirable, and the range of 3000-50000 is more desirable. The 
original property of a vinyl system polymer b it hard to be discovered that molecular weight b 
500 or less, and handfing becomes it difficult that it b 100000 or more. 

[0021] Thb invention b a vinyl system polymer which has a cross-finking silyl radical at at least 
one principal chain end which makes it come again to add the hydrosibno compound which has a 
cross-firaung silyl radical to the vinyl system polymer which has the above-mentioned alkenyl 
radical at the principal chain end. 

[0022] If rt is not limited especially as a hydrosHane compound which has the above-mentioned 
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cress-finking sByl radical but a typical thing b shown, the compound expressed with a general 

formula (10) wiD be illustrated. 

H-{SiCR13)2-b MbOlm- Si(R14)3-a (Y)a (10) 

R13 and RU express among [type the same, or the alkyl group of carbon numbers 1-20. the eryl 
group of carbon numbers 6-20. the aralkyl radical of carbon numbers 7-20 or the Tori ORGANO 
sOoxy radical shown by 3 (R*) SiO- (R* b the univatent hydrocarbon group of carbon numbers 1 - 
20. and three R" may bo the same and may differ J by differing. When R1 3 or two or more R1 4 
exists, they may be the same and may differ. When Y expresses a hydroxyl group or a hydrolysis 
nature machine and two or more pieces exist, they may be the same and may differ, a expresses 
0. 1, 2. or 3. b expresses 0. 1. or 2. m expresses the integer of 0-19. However, it shall satisfy that 
it is a*mb>=l- 3 

[0023] It is not limited especially as a hydrolysis nature machine shown by Above Y. but a well- 
known thing can be used conventions By. and, specifics &y. hydrogen, a halogen, an atkoxy group, 
an acytoxy radical, a KETOKISHJ mate radical, the amino group, an amide group, an acid-amide 
radical, an amino oxy-radicel. a sutfhydryl group, an alkenvtoxy radical etc. are mentioned. The 
point of hydrolysis nature being mild and being easy to deal with it especially to art atkoxy group 
is desirable. The hydrolysis nature machine and/or hydroxyl group which are Above Y are 
combinable with one silicon atom in the 1-3 range. Moreover, total of e+mb, i.e„ a hydrolysis 
nature machine, and/or a hydroxy* group has the desirable range of 1-5. When a hydrolysis 
nature machine combines with one silicon atoms [ two or more ]. even if they are the same, they 
may differ. The number of the silicon atoms which constitute the above-mentioned hydrosilane 
compound one. and although they may be two or more pieces, in the case of the silicon atom 
connected by siloxane association, there may be to about 20 pieces. A cross-iinktng sityt radical 
can point out the sih/l radical which the above-mentioned radical Y combined among this 
Specification, and -Si-O-Si-bridge formation can be formed with a hydroxyl group or the 
hydroxyl group which the hydrolysis nature machine hydrolyzed and produced. 
[0024] The Tori organosSyl group shown [ as an example of R13 and R1 4 in the above- 
mentioned general formula (10) ] by 3 SiO- whose aralkyl radical: R" [. such as a cycloelkyl 
radical: phenyl group. /. such as aryt group: benzyl. J. such as alkyl group: cydohexyt radicals, 
such as a methyl croup and an ethyl group, is a methyl group, a phenyl group, etc. (R*). for 
example is mentioned. 

[0025] As an example of a hydrosilane compound expressed with the above-mentioned general 
formula (10) HSCI3. HSKCH3) CI2. HSKCH3)2 CI. HSi (OCH3)3 and HSi (CH3) (OCH3)2, HSi 
(CH3)2 0CH3 and HSi (OC two H5)3. HSi (CH3) (OC two H5)2 and HSKCH3)2 OC two H5. HSi 
(OC three H7)3 and HSi (C two H5) (OCH3)2. HSKC two H5)2 0CH3 and HSi (C six H5) (OCH3) 
2, HSi (C six H5)2 (OCH3) and HSi (CH3) (OC (0) CH3)2. HSi(CH3)2 0-[SKCH3)2 0]2-Si (CHS) 
(OCH3)2 and HSKCH3) [0-N=(XCH3)2] 2 (C six H5 is a phenyl group among each type.) etc. — 
it is mentioned. 

[0026] the inside of the hydrosilane compound of the above-mentioned general formula (10) — 
especially — general formuta:H-SKR14) 3-a the hydrosilane compound expressed with (Y) a 
(R14. Y. and a are the same as the above among a formula.) — acquisition — it is desirable from 
an easy point. The vinyl system polymer which has the above-mentioned hydrolysis nature silyt 
radical at the principal chain end can be manufactured by the approach of explaining in full detail 
behind. 

[0027] The polymer which has the alkenyl radical of this invention at the principal chain end can 
be obtained by the following manufacture approaches. That is. the polymerization of the vinyl 
system monomer is carried out the vinyl system polymer which has the radical expressed with 
the above-mentioned general formula (5) at at least one principal chain end is manufactured, and 
the polymer of this invention is obtained by subsequently permuting the end halogen of this 
polymer by the alkenyl radical content oxy-anion expressed with the above-mentioned general 
formula (6). 

[0028] It is not limited especially as a vinyl system monomer used in the above-mentioned 
manufacture approach, but what was already illustrated is used. 

[0029] The vinyl system polymer which has the radical expressed with the above-mentioned 



general formula (5) at the principal chain end The polymerization using a halogen system chain 
transfer agent, and the living radical polymerization studied energetically recently for example. 
Mstyjaszewski et al. and a journal OSU chemical society (J. Am.Chem.SocJ — 1995. 117 
volumes. 5614 pages: Macro leakage-at-butb KYURUZU (MacromolecutesX 1995. 28 volumes. 
7901 pages: 28 volumes and 1721 pages win be obtained by using reference etc. in 272 volumes, 
B86 pages or Sawsmoto et at. macro leakage- at -bulb KYURUZU, and 1 995 in Science (Science) 
and 1996. Since it is easy to control the structure of a reaction and a product especially, the 
tatter living radical polymerization is desirable. The manufacture approach of a vinyl system 
polymer of having the end structure expressed with the abov e m en tioned general formula (5) 
where the Irving radical polymerization method was used for below is explained in full detail. 
[0030] The above-mentioned ivirtg radical polyrnerization is characterized by carrying out the 
porymerization of the vinyl system monomer, using a transition metal complex as a catalyst, 
using as an initiator en organic halogenide (for example, the ester compound which has a halogen 
in an alpha position and the compound which has a halogen in the benzyl >C position), or a 
hslogenstion cutfonyl compound. If this pofymerizauon method is used, it will become controllable 
[ the difficult molecular weight of a vinyl system polymer, and molecular weight dtstrtoution ] by 
the conv en tional radical polymerization (molecular weight distribution: 1.1-1.8). 
[0031] Since the carbon which the halogen has combined has combined with the carbonyl group, 
the phenyl group, or the sutfonyl radical, carbon-halogen association is activated ea*3y and the 
abov e m en tioned organic halogenide or a halogenation sutfonyl compound may function as an 
initiator, if these compounds are illustrated concretely — C8 H5-CH2 X. C8 H5-C(H) 00 CHS. 
and C6 H5-C (X) (CH3) — two (C six H5 expresses a phenyl group among a formula.) X 
expresses chlorine, a bromine, or iodine..-R6-C(H) 00-CO two R7, R6-C(CH3) (X)-CO two R7. 
R6-CXH) (XXXO) R7. and R8-C(CH3) (X)-C(O) R7 (R6 end R7 among a formula) the same — or 
it differs and a hydrogen atom, the alkyl group of carbon numbers 1-20, the eryl group of carbon 
numbers 6-20. or the eratkyl radical of carbon numbers 7-20 ts expressed. X expresses chlorine, 
a bromine, or iodine — ;R6~C6 H4-S02 X (R6 expresses a hydrogen atom, the alkyl group of 
carbon numbers 1-20. the eryl group of carbon numbers 6-20, or the aratkyl radical of carbon 
numbers 7-20 among a formula,) X expresses chlorine, a bromine, or iodine, etc. — it is 



[0032] The organic halogenide or halogenation sutfonyl compound which has functional groups 
other than the functional group which starts a polymerization as an initiator of the above- 
mentioned living radical porymerization can also be used. In such a case, the vinyl system 
polymer which has the structure expressed with one principal chain end to the principal chain 
end of another side by the above-mentioned general formula (5) in a functional group is 
manufactured. As such a functional group, an alkenyl radical, a cross— linking siryt radical, 
hydroxyl, an epoxy group, the amino group, an amide group, etc. are mentioned. 
[0033] What has the structure which it is not limited especially as an organic halogenide which 
has the above-mentioned alkenyl radical, for example, is shown in a general formula (8) is 
illustrated. 

R8 R9 CCX)-R10-R1 1-C(R)=CH2 (8) 

(R expresses hydrogen or a methyl group among a formula.) R8 And R9 the same — or — 
differing — hydrogen, the otkyi group of carbon numbers 1 -20. the eryl group of carbon numbers 
6-20. or the aralkyl radical of carbon numbers 7-20 — expressing — R8 R9 In the other end, 
you may connect mutually. R10 expresses -CXO) O- (ester group), -C(0)- (keto radical) or o-, 
m-, and p-phenytene group. R1 1 expresses the organic radical of the bKralence of the carbon 
numbers 1-20 which may include direct coupling or one or more ether linkage. X expresses 
chlorine, a bromine, or iodine. 

[0034] The above-mentioned substituent R8 And R9 As an example, hydrogen, a methyl group, 
an ethyl group, n-propyi group, an i so propyl group, n-butyl, a pentyl radical, a hexyl group, etc. 
are mentioned. R8 R9 tt may connect in the other end and the annular frame may be formed. 
[0035] As an example of an organic halogenide of having the alkenyl radical shown by the above- 
mentioned general formula (8) XCH2 C(O) CKCH2) n CH=CH2 and H3 CC(H) (X) CXO) CXCH2) n 
CH=CH2. (H3 C) 2 C(X) C(O) 0(CH2) n CH=CH2. CHS CH2 C(H) (X) C(O) OCCH2) n CH=CH2. 
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[0036] 
[Formula 1] 

a 



•COrfCHzinCH-CH* 

[0037] (In each above-mentioned formula. X expresses chlorine, a bromine, or iodine.) n 
expresses the integer of 0-204XCH2 CCO) Q(CH2) n OtCH2) m CH=CH2. H3 CC(H) (X) CXO) O 
(CH2) n CXCH2) m CH*CH2. (H3 C) 2 (XX) C(O) 0(CH2) n 0(CH2) m CH=CH2. CH3 CH2 C(H) 
(X) C(O) CKCH2) n 0(CH2) m CH=CH2. [0038] 
[Formula 2] 



[C>l 2 ) n O-(CH 2 )^CH=Cr4 2 



[0039] (In each above-mentioned formula. X expresses chlorine, a bromine, or iodine.) n 
expresses the integer of 1-20. m expresses tho integer of 0-20.: [ o. m. and P-XCH2-C6 H4- 
(CH2) n-CH=CH2. ] o. m. and p-CH3 — C(H) (X)-C6 H4-(CH2) n-CH=CH2, o. m. and p-CH3 
CH2 — C(H) (X)-C6 H4-(CH2) n-CH=CH2 (in each above-mentioned formula, X expresses 
chlorine, a bromine, or iocfino.) n expresses the integer of 0-20.; [ o, m. and p-XCH2-C6 H4- 
(CH2) n-CKCH2) rn-CH=CH2. ] o. m. and p-CH3 C(H) (X>-C6 H4-(CH2) n-CKCH2) m-CH=CH2. 
o, m. and p-CH3 CH2 C(H) (X)-C6 H4-(CH2) n-0-(CH2) m CH=CH2 On each above-mentioned 
formula, X expresses chlorine, a bromine, or iodine.) n expresses the integer of 1-20. m 
expresses the integer of 0-20; 

[0040] o. m. and p-XCH2-C6 H4-0-(CH2) n-CH=CH2. o. m. p-CH3 C(H) (X)-C6 H4-C-(CH2) n- 
CH=CH2. o. m. and p-CH3 CH2 C — (H) (X>-C6 H4-CKCH2) n- CH=CH — two (in each above- 
mentioned formula. X expresses chlorine, a bromine, or iodine J n expresses the integer of 0-20; 
[ o. m, and P-XCH2-C6 H4-0-(CH2) n-CKCH2) m-CH=CH2. ] o. m. and p-CH3 0(H) (X)-C6 
H4-CKCH2) n-0<CH2) m-CH=CH2. o, m. and p-CH3 CH2 C(H) 00-C6H4-O-(CH2) n-0-(CH2) 
m-CH=CH2 On each above-mentioned formula, X expresses chlorine, a bromine, or iodine.) n 
expresses tho aiteger of 1-20. m expresses the integer of 0-20. etc. — it is mentioned. 
[0041] As an organic halogenide which has the above-mentioned alkenyl radical, the compound 
shown by the general formula (9) is also mentioned further. 
H2 C=C(R)-R1 1-C(R8 XX)-R12-R9 (9) 

(R. R8. R9. and R11 and X ere the same as the above among a formula J R12 expresses direct 
coupling. -0(0) O- (ester group). -C(0)- (keto radical) or o-. m-. and p-phenylene group. 
[0042] In the above-mentioned general formula (9), although Rl 1 expresses direct coupling or 
the divalent organic radical (one or more ether linkage may be included) of carbon numbers 1-20, 
since the vinyl group has combined with the carbon which has combined the halogen when it is 
direct coupBng. this compound is an aDyl halide ghost. In this case, since carbon-hatogen 
association is activated by the contiguity vinyl group, there may not not necessarily be need that 
R12 b C(0) O set, a phenylene group, etc, and may be direct coupling. Since when R1 1 is not 
direct coupling activates carbon-hatogen association, R12 is desirable for their being O sots, a C 
(O) C (O) radical, or a phenylene group. 

[0043] If the compound of the above-mentioned general formula (9) is Bkistrated concretely. 
CH2 =CHCH2 X. CH2 =C(CH3) CH2 X and CH2 -CHC(H) (X) CH3. CH2 =«CH3) C(H) (X) CH3 
and CH2 = — CHC (X) (CH3) — two — CH2 =CHC (H) and (X) C two H 5 and CH2 =CHC(H) (X) 
CH (CH3)2. CH2 =CHC (H) and (X) C si. H5 and CH2 =CHC(H) (X) CH2C six H5. CH2 =CHCH2 
C(H) 00-C02 R. CH2 =CH(CH2)2C(H) (X)-C02 R. CH2 =CH(CH2)3 C(H) (X>-C02 R CH2 =CH 
(CH2)8 C(H) (X)-C02 R. CH2=CHCH2 C(H) (X)-C six H5. CH2 =CH(CH2)2 C(H) (X)-C six H5. 



and CH2 =CH(CH2)3 C(H) (X)-C six H5 (in each above-mentioned formula. X expresses chlorine, 
a bromine, or iodine.) R expresses the alkyl group of carbon numbers 1-20. the aryl group of 
carbon numbers 6-20. or the aralkyl radical of carbon numbers 7-20. etc. — it can mention. 
[0044] If the example of a halogenation sutfonyl compound of having the above-mentioned 
alkenyl radical is given o-, m- p-CH2 =CH-(CH2) n-C6 H4-S02 X, o-, m-. p-CH2 =CH-(CH2) 
n-0-C6 H4-S02 X (in each above-mentioned formula. X expresses chlorine, a bromine, or 
iodine ), n expresses the integer of 0-20. etc. — it is . 

[0045] When a polymerization is performed using the initiator which has the above-mentioned 
alkenyl radical, since the alkenyl radical of an initiator may react with a polymerization growth 
end during a polymerization reaction, cautions are required for polymerization conditions, such as 
reaction temperature end reaction time. 

[0046] What has the structure which it is not limited especially as on organic halogenide which 
has the above-mentioned cross-linking sityt radical, for example, is shown tn a general formula 
(12) is illustrated. 

R8 R9 C(X)-R10-R1 1-C(HXR)CH2 -[Si(R13)2-b 00b 0]m -Si(R14)3-a (Y)a (12) 
(R. R8. R9. and R10. R1 1. R13. R14. X. a. b and m are the same as the above among a formula.) 
[004 7) If the compound of the above-mentioned general formula (12) is illustrated concretely, 
XCH2 C(0) O(0H2) n Si (OCH3)3. CHS C(H) 00 C(0) 0(CH2) nSi (OCH3)3. 2 COO (XO) C<CH2) 
n Si (OCH3)3. (CH3) XCH2 C(0) CKCH2) n Si (CH3) (OCH3)2. CH3 C(H) (X) C(O) 0(CH2) n Si 
(CHS) (OCH3)2 and 2 (CH3) C(X) CCO) 0(CH2) n Si2 On each above-mentioned formula, X 
expresses chlorine, a bromine, or iodine.) (CH3) (0CH3) n expresses the integer of 0-20.; 
[0048] XCH2 C(O) 0(CH2) n 0(CH2) m Si (OCH3)3. H3 CC(H) (X) C(0) CXCH2) n 0(CH2) m Si 
(OCH3)3. 2 COO C(0) 0(CH2) n CKCH2) m Si (OCH3)3. (H3 C) CH3 CH2 C(H) (X) C(O) 0(CH2) n 
CKCH2) m Si (OCH3)3, XCH2 C(0) 0<CH2) n CKCH2) m Si (CH3) (OCH3)2. H3 C(XH) (X) C(0) O 
(CH2) n OCCH2) m-Si (CH3) (OCH3)2, 2 C(X) CXO) 0(CH2) n 0(CH2) m-Si (CHS) (OCH3)2. (H3 
C) CH3 — CH2 C(H) 00 C(O) CXCH2) n 0(CH2) m-Si (CH3) (OCH3)2 (in each above-mentioned 
formula. X expresses chlorine, a bromine, or iodine.) n expresses the integer of 1-20. m 
expresses the nteger of 0-20; 

[0049] o. m. and p-XCH2-C6 H4-(CH2)2 Si (OCH3». o. m. and p-CH3 C(H) (X>-C6 H4-(CH2)2 
Si (OCH3)3. o. m. and p-CH3 CH2 C(H) (X)-C6 H4-(CH2)2 Si (OCH3)3. o. m. and p-XCH2-C6 
H4-(CH2)3 Si (OCH3)3. o. m. and p-CH — 3 C(H) (X)-C6 H4-(CH2)3 Si (OCH3)3. o and m, and 
P-CH3 CH — 2 C(H) 0O-C6 H4-(CH2)3 Si (OCH3)3 — o. m. and p-XCH2-C8 H4-(CH2)2-0- 
(CH2)3 Si (OCH3)3. o. m. and p-CH3 C(H) 00-C6 H4-(CH2)2-0-<CH2)3 Si (OCH3)3. o. m. end 
P-CH3 CH2 C(H) 00-C8 H4-(CH2)2-0-(CH2)3 Si (OCH3)3. o, m. and p-XCH2-C6 H4-C-(CH2)3 
Si (OCH3)3. o. m, and p-CH3 C(H) (X)-C6 H4-0-(CH2)3 Si (OCH3)3. o. m. and p-CH3 CH2 C(H) 
00-C6 H4-O-(0H2)3-Si (OCH3)3. o. m. end p-XCH2-C6 H4-O-(CH2)2-0-(CH2)3-Si (OCH3)3, 
o. m. end p— CH3 C(H) (X)-C6 H4-0-(CH2)2-CMCH2)3 Si (OCH3)3. o. m. and p-CH3 CH2 C(H) 
00-C6 H4-0-(CH2)2-0-(CH2)3 Si3 (in each above-mentioned formula. X expresses chlorine, a 
bromine, or iodtnej (OCH3) etc. — it is mentioned. 

[0050] As an organic halogenide which has the above me n tioned cross-linking sityt radical, the 
compound expressed with a general formula (13) is also illustrated further. 
(R14)3-s (Y)a SKOSi(R13)2-b (Y)b }m -CH2 -«H)(R>-Rn-C(R8 XX)-R12-R9 (13 
(R, R8. R9. and R11, R12. RI3. R14. a. b, m. X and Y are the same as the above among a 
formula J 

[0051] If such a compound is illustrated concretely. 3 (CHS O) SiCH2 CH2C (H) and (X) C six H5. 
<SUB> 2 SiCH(CH3)2 CH2 C (H) and (X) C six H5. (CH3 O) 3 SKCH2)2 C(H) 00-C02 H. (CHS 0) 
2 Si(CH3) (CH2)2 C(H) (X)-C02 R, (CH3 O) 3 SKCH2» C(H) 0O-CO2 R, (CH3 O) 2 SKCH3) 
(CH2)3 <XH) (X)-C02 R, (CH3 O) 3 Si(CH2)4 C(H) 0O-CO2 R, (CHS O) 2 Si(CH3) (CH2)4 C(H) 
(X)-C02 R (CH3 O) 3 Si(CH2)9 C(H) (X)-C02 R. (CH3 O) 2 SKCH3) (CH2)9 C(H) (X>-C02 R. 
(CH3 O) 3 SKCH2)3 (XH) (X)-C six H5. (CH3 O) 2 SKCH3) (CH2)3 <XH) 00-C six H5. (CHS O) 
(CH3 O) 3 SXCH2)4 C(H) (X>C six H5 and 2 (CHS O) SKCH3) (CH2)4 CXH) 00-C six H5 (in each 
above-mentioned formula, X expresses chlorine, a bromine, or iodine J R expresses the alkyl 
group of carbon numbers 1-20, the aryt group of carbon numbers 6-20. or the aralkyl radical of 
carbon numbers 7-20. etc. — Kb mentioned. 
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(0052] & i* wt limited especiaDy as the organic halogenide which has the above-mentioned 
hydro ryl or a halogenation sutfonyl compound, but the following compounds are illustrated. 
HO-CCH2 )n -OC(0)C(HXRXX) 

(X expresses chlorine, a bromine, or iodine among a formula.) R expresses hydrogen, the aOtyl 
group of carbon numbers 1-20. the aryl group of carbon numbers 6-20. or the aratkyl radical of 
carbon numbers 7-20. n expresses the integer of 1-20. 

(0053] It is not limited especiaDy as the organic halogenide which has the above -mentioned 
amino group, or a hokjgenauon sutfonyl c ompound, but the following compounds are illustrated. 
H2 N-CCH2 )n -OCtOXXHXRXX) 

(X expresses chlorine, a bromine, or iodine among a formula J R expresses hydrogen, the elkyt 
group of carbon numbers 1-20, the aryl group of carbon numbers 6-20, or the araRtyl radical of 
carbon numbers 7-20. n expresses the integer of 1-20. 

(0054} It is not Gmrted especiaDy as the organic halogenide which has the above-mentioned 
epoxy group, or a helogenstion sutfonyl compound, but the following compounds are ttustrated. 
[0055] 
(Formula 3] 



(0056] (X expresses chlorine, a bromine, or iodine among a formula J R expresses hydrogen, the 
atkyt group of carbon numbers 1-20, the aryl group of carbon numbers 6-20. or the eralkyl radical 
of carbon numbers 7-20. n expresses the integer of 1-20. 

[0057] In the above-mentioned living radical polymerization, if a polymerization is performed as 
an initiator using the organic halogenide or halogenation sutfonyl compound which has two or 
more start points, the vinyl system polymer which has two or more aBtenyi radicals expressed 
with the above-mentioned general formula (1) in 1 intramolecular can be manufactured. That is, 
when a porymerization is performed using an initiator with two start points, the vinyl system 
polymer which has the structure expressed with the above-mentioned general formula (5) in both 
ends is obtained. The vinyl system polymer which has an alkenyl radical in both ends is obtained 
by permuting this end halogen by the ahenyt radical content oxy-aruon. ft wiO be [0058] if this 
initiator is illustrated concretely. 
[Formula 4] 




[0059] (C six H4 expresses a phenytene group among a formula J X expresses chlorine, a 
bromine, or kxftne. R expresses the alkyl group of carbon numbers 1-20, the aryl group of carbon 
numbers 6-20, or the eralkyl radical of carbon numbers 7-20. n expresses the integer of 0-20.: 
[0060] . 
[Formula 5] 
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[0061] (X expresses chlorine, a bromine, or iodine among a formula J n expresses the integer of 
0-20. C six H4 A phenyl ene group is expressed, etc. — it is mentioned. 

[0062] The above-mentioned living radical porymerization can be performed in a non-solvent or 
various kinds of solvents. As the above-mentioned solvent for example Hydrocarbon system 
solvent: diethylether, such as benzene and toluene. Ether system solvents, such as a 
tetrahydr o f u r a n; Halogenated hydrocarbon system solvent: acetones, such as a methylene 
chloride and chloroform. Ketone solvent, such as a methyl ethyj ketone and methyl isobutyl 
ketone; A methanol. Ethanoi propanoi. isopropanol. n-butyt alcohol. Alcoholic solvent, such as 
tert -butyl alcohol: carbonate system solvents, such as ester solvent; ethylene carbonate, such 
as nrtril system solvent: ethyl acetate, such as an acetonitrile. proptonttrtle. and a benzonitrile. 
end butyl acetate, end propylene carbonate, etc. are mentioned. Independent or two sorts or 
more can be mixed and used for these. Moreover, the above-mentioned polymerization can be 
performed in room temperature -200 degree C. and the range of it is 50-150 degrees C 
preferably. 

[0063] tt it not limited especially as a transition metal complex used as a catalyst of the above- 
mentioned living radical polymerization, but the complex of univalent copper, a divalent 
ruthenium, diva lent iron, or divalent nickel is mentioned as a desirable thing. EspeciaDy, a copper 
complex is desreble. a univalent copper compound is illustrated concretely — if it becomes — a 
cuprous chloride and bromination — they are the first copper, a cuprous iodide, a cuprous 
cyanide, a cuprous oxide, the first copper of perchloric acid. etc. When using a copper compound, 
in order to raise catalytic activity, Kgands. such as poly amine, such as 2.2'-oipyridyl and its 
derivative, 1. 10-phenanthroline and its derivative, and pentamethyt diethyienetriamine. are 
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added. Moreover, the tris tri phenyl phosphine complex (RuCI2 3 (PPh3)) of divalent ruthenium 
chloride is also suitable as a catalyst. When using a ruthenium compound as a catalyst, aluminum 
atkoxides are added as an activator. Furthermore, the bis-triphenyl phosphine complex (FeCI2 2 
<PPh3» of divalent iron, the bis-triphenyl phosphine complex (NiCI2 2 (PPh3)) of divalent nickel, 
and the bis-tributyl phosphine complex {NiBr2 2 (PBu3)) of divalent nickel are also suitable as a 
catalyst 

[0064] The polymerization in the manufacture approach of this invention may be a polymerization 
which uses a halogenide as a chain transfer agent (TEROGEN) in addition to the above- 
mentioned living radical polymerization. As the above-mentioned halogenide. a carbon 
tetrachloride, carbon tetrabromide, a methylene chloride, a methylene bromide, etc. are used. 
[0065] The vinyl system polymer which has the alkenyl radical of this invention at the principal 
chain end is obtained by permuting the end halogen of the vinyl system polymer which has the 
radical expressed with the above-mentioned general formula (5) at at least one principal chain 
end manufactured by the above-mentioned manufacture approach by the alkenyl radical content 
oxy-anion expressed with the above-mentioned general formula (6). Below, the substitution 
method by the alkenyl radical content oxy-anion is explained in fed! detail. 
[0066] It sets to the general formula (6) showing the above-mentioned alkenyl radical content 
oxy-anion, and is R3. And R4 It is the same substHuent as the above-mentioned thing, and at) 
the things illustrated in the top can use it as these examples. Especially, it is R3. When 
expressed with -C(0)-R5-. the above m en tioned general formula (6) is expressed with the 
above— mentioned general formula (6*). 

[0067] tt sets to the above-mentioned general formula (6), and is M+. It is the opposite cation of 
an oxy-anion and alkali-metal ton or the 4th class ammonium ion is expressed. As the above- 
mentioned atkaB-metel ion. a lithium ion, sodium ion, potassium ion. etc. are mentioned, and they 
are sodium ion or potassium ion preferably. As the above-mentioned 4th class ammonium ion. 
tetramethyt ammonium ion, tetraethyl ammonium ion. trimethyt benzyl a m monium ion. trirnethyi 
dodecyt ammonium ion, tetrabuthyl ammonium ion. di methyl piperidtnium ion. etc. are mentioned. 
[0068] As a precursor of the alkenyl radical content oxy-anion expressed with the above- 
mentioned general formula (6) H2 OCH-CH2-OH. H2 C=CH-CH(CH3>-OH. H2 C=C(CH3)-CH2- 
OH. H2 C=CH~(CH2) n-OH <n expresses the integer of 2-20J H2 OCH-CH2-0-<CH2)2-OH. H2 
C=CH-C(0) 0-(CH2)2-OK H2 C=C(CH3)-C(0) CKCH2)2-OH. o-. m-. p-H2 C=CH-C6 H4-OH. 
o-. m-. p-K2 C=CH-CH2-C6 H4-OH. o-, m-, p-H2 OCH-CH2-0-C8 H4-OH. o-, m-. p-H2 
C=CH-C6 H4-CH2-OH. o-. m-. p-H2 C=CH-CH2-C6 H4-CH2-OH. o-. m-. p-H2 C=CH-CH2- 
0-C6 H4-CH2-OH. etc. are mentioned. 

[0069] furthermore, as a precursor of the alkenyl radical content oxy-anion expressed with the 
above-mentioned general formula (6) K2 C=CH-C(0>-OK H2 C=<XCH3)-C(0>-OH. H2 OCH- 
CH2-C(0)-OH, H2 C=CH-{CH2) n-C(0>-OH (n expresses the integer of 2-20.) H2 C=CH-(CH2) 
n-OC(0)-<CH2) m-C(0>-OH (or it differs and the integer of 0-19 is expressed, m and n are the 
same — ) o-. m-, p-H2 OCH-C6 H4-C(0)-OH, o-. m - p-H2 C=CH-CH2-C6 H4-C(0)-OH, o~. 
m-. p-H2 C=CH-CH2-0-C8 H4-<XO)-OH, ©-. m-, p-H2 C=CH-(CH2) n-OC(0>-C6 H4-CCO)- 
OH On expresses the integer of 0-1 3.) etc. — it is mentioned. These are also the compounds 
which can express with the above-mentioned general formula (6'). 

[0070] By making the above-mentioned precursor act with a base, the alkenyl radical content 
oxy-anion expressed with the above-mentioned general formula (6) can be prepared. Various 
kinds of things can be used as the above-mentioned base. When it illustrates, sodium methoxtde. 
a potassium methoxtde. a lithium methoxide, A sodium ethoxide, potassium ethoxide. Kthium 
ethoxide. Sodiurrr-tert-butoxide, pctassium-tert-butoxide, A sodium carbonate, potassium 
carbonate, a lithium carbonate, a sodium hydrogencaifeonate, A sodium hydroxide, a potassium 
hydroxide, sodium hydride, potassium hydride. Methyl lithium, an ethyl lithium, n-butyl Gthium. 
tert -butyl Sthium, A Bthium da30propyl amide, lithium hexa methyl J1SHIRAJIDO; A 
trimcthytamine. Poh/amine, such as elkytamine; tetramethyiethyieno diamine s. such as 
triethytornino and tributytamine. and pentamethyt diethyienetriamine; pyridine system compounds, 
such as a pyridine and picoiine, etc. are mentioned. The 0.5-5Eq of the amount of the above- 
mentioned base used is 0.8- 1 -2Eq preferably to the above-mentioned precursor. 
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[0071] As • solvent used in case the above-mentioned precursor and the above-mentioned base 
ere made to react For example, hydrocarbon system solvents, such as benzene and toluene; 
Otethytether, Ether system solvents, such as a tetrehydrofuran: Halogenated hydrocarbon 
system solvent; acetones, such as a methylene chloride and chloroform. Ketone solvent, such as 
a methyl ethyl ketone and methyl bobutyl ketone; A methanol, Ethanoi. propsnol. isopropanol. n- 
butyl alcohol. Alcoholic solvent, such as tert -butyl alcohol: An ecetonttrile. Carbonate system 
solvents, such as ester solvent: ethylene carbonate, such as nitril system solvent: ethyl acetate, 
such as propionitrilo and a benzoohrile. and butyl acetate, and propylene carbonate: amide 
system solvents, such as dmethytformamide and dtmethytacetamide. etc. are mentioned, 
bidependent or two sorts or more can be mixed and used for these. 

[0072] The concrete process of an elkenyl radical content oxy-anion expressed with the above- 
mentioned general formula (6) is explained further. For example, if it is the case where o-. m-. 
and p-H2 C=CH-CH2-C6 H4-OH are used, as a precursor, base, for example, potassium.-tert- 
butoxide will be taught to the reaction container under an inert gas ambient atmosphere, and 
suspension distribution will be carried out in solvents, such as dimethytacetamide. the inside of 
these dispersion liquid — a moJ [ phenol / above-m en tioned / aOyt compound ] — in addition, 
the alkenyt radical content oxy-anion by which the acid proton was permuted by the potassium 
is obtained by making it react at room temperature -70 degree C for 30 minutes to 1 hour. 
[0073] M> The atkenyi radical content oxy-anion which is the 4th class ammonium ion is M+ with 
the above approaches, although obtained by carrying out the direct action of alkylamtne or the 
pyridine system compound to the above-mentioned precursor. What is alkali-metal ion is 
prepared and it is obtained also by making the 4th class ammonium halide act on this. As the 
above-mentioned 4th class ammonium halide. totra methyl ammonium halide, tetraethyl 
arnmortkrn halide, trim ethyl benzyl ammonium halide. trim ethyl dodecyl ammonium halide, 
tetrsbuthyl ammonium haSde. etc. are illustrated. 

[0074] The vinyl system polymer which has the alkenyl radical expressed with a general formula 
(1) at the principal chain end can be obtained by making it react with the vinyl system polymer 
which has the end structure of the general formula (5) obtained by the polymerization method 
which already described the alkenyl radical content oxy-anion of the general formula (6) adjusted 
by the above approaches. This reaction can be performed at 0-150 degrees C among the already 
described solvent. The amount of the alkenyl radical content oxy-anion used of a general formula 
(6) is 1-5Eq to the end structure of • general formula (5), and is 1-1-2Eq preferably. 
[0075] The vinyl system polymer which has tho cross-linking silyf radical mentioned above at the 
principal chain end manufactures the vinyl system polymer which has the above-mentioned 
alkenyl radical at the principal chain end by the above-mentioned approach, and, subsequently to 
the alkenyl radical of this polymer, is obtained by making the hydrostlane compound which has 
the cross-linking silyl radical mentioned above add. 

[0076] A hydrosilytation catalyst is used in case the hydrosilane compound which has the above- 
rnentioned cross-linking silyl radical is made to add to the vinyl system polymer which has an 
alkenyl radical at the principal chain end. It is not limited especially as this hydrosilylation 
catalyst, but radical initiators, such as organic peroxide and an azo compound, a transition metal 
catalyst, etc. are mentioned. 

[0077] It is not limited especially as the above-mentioned radical initiator, but various kinds of 
things can be used. If it illustrates. G t-butyl peroxide. 2. the 5-dimethyl -2. 5-J1 (t-butylperoxy) 
hexane. 2. the 5-dimethyl -2. 5-JI (t-butylperoxy)-3-hexyno, Dialkyl peroxide like dicumyt 
peroxide, t-butyl cumyl peroxide, alpha, and alpha '-screw (t-butylperoxy) isopropytbenzene. 
Benzoyl peroxide, p-chloro benzoyl peroxide, m-chloro benzoyl peroxide. Peroxy-acid ester, 
such as discyl peroxide; perbenzoic-acid-t-butyl, such as 2. 4-dichlorobenzoyt peroxide, and 
lauroyl peroxide; Fault Jl carbonic acid diisopropyl. Peroxi dicarbonate. such as fault Jl carbonic 
acid G 2-ethythexvh 1 and 1-JI (t-butylperoxy) cydohexane. 1, and 1-J1 (t-butylperoxy) - 
Peroxy ketals. such as a 3. 3. and 5-trimethyl cydohexane. etc. are mentioned. 
[0078] Moreover, a complex with the thing which it is not limited [ thing ] especially as the 
above-mentioned transition metal catalyst for example, made support, such as a platinum simple 
substance, an alumina, a silica, and carbon bbek. distribute a platinum soBd-state. chloroplatinic 
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acid, chloroplatinic acid, alcohol, an aldehyde, a ketone, etc, a ptatinum-oleftn complex, a 
ptaunum (0)-divinyl tetremethyt disnbxane complex, etc are rnentioned. as the example of 
catalysts other than a platinum compound — RhCJ (PPh3)3. RhCIS. RuCIS, b-C13. FeCI3. AIC13. 
PdC12 and H2 O. NiCC. and TiCl4 etc. — it b mentioned. These catalysts may be used 
independently, and ct does not matter even if it uses two or more kinds together. 
[0079] From the vinyl system polymer which has the alkenyl radical of this invention at the 
principal chain end, the hardenabiSty constituent which makes this base resin can be obtained. 
That is, tho hardenab ility constituent of this invention contains the vinyl system polymer which 
has the alkenyl radical of (A) this invention at the principal chain end. and (B) hydrosilyl radical 
content compound* 

[0080] (A) The vinyl system polymer of a component may be used independently, and may mix 
two or more kinds and may be used. (A) It b desirable that it b not limited especially as 
molecular weight of a component, but is in the range of 500-100000. end it b more desirable that 
it is in the range of 3000-50000. The original property of a vinyl system polymer is it hard to be 
discovered to be 500 or teas, hyperviscosity or solubility becomes it low that it b 100000 or 
more very much, and handling becomes difficult. 

[0081} (B) It b not limited especially as a hydrosilyl radical conte n t compound of a component, 
but various kinds of things can be used. Namely, chain-like polysiloxane expressed with the 
following general formula (14) or (15): 

R153 SiO-(Si(R15)2 0]a -[SKHXR18)0]b -[Si(R18XR17X)]C -SR153 (14) 

HR152 SiO-CSi(R15)2 0]a -[SKHXR16)0]b -[SKR18XR17)0]C -SiR152 H (15) 

the inside of a formula, and R15 and R16 are the same — or it differs and the sDtyl group of 

carbon numbers 1-6 or a phenyl group is expressed R17 expresses the slkyl group of carbon 

numbers 1-10. or the aralkyl radical of carbon numbers 7-10. a expresses the integer of 0-100. b 

expresses the integer of 2-100. c expresses the integer of 0-100. And annular polysiloxane 

expressed with the following general formula (18); 

[0082] 

[Formula 6] 




[0083] (R15 and R16 express the atkyl group of carbon numbers 1-8. or a phenyl group among a 
formula.) R17 expresses the afcyt group of carbon numbers 1-10, or the aralkyl radical of carbon 
numbers 7-10. d expresses the integer of 0-8. e expresses the integer of 2-10. f expresses the 
integer of 0-8. In addition, d, e. and f fill 3 <=d+o+K= 10. ft can use. 

[0084] Even if it uses these independently and they mix and use two or more sorts, they are not 
cared about. Also in these polysiloxanes, the potysttoxane which has a phenyl group from a 
viewpoint of compauoitity with a vinyl system polymer is desirable. The annular polysiloxane 
expressed with tho chain-like polysiloxane expressed with the following general formula (17) or 
(18) and the following general formula (19), or (20) as an example of such a compound b 
mentioned. 

(CHS )3 SiO-[SKHXCH3 )0]g -[SKC8 H5 )2 0]h -Si(CH3 )3 (17) 

(CHS )3 SiO-[Si(HXCH3 )0]g -[Si(CH3 MCH2 C(HXR18)C8 H5 jO]h -SKCH3 )3 (18) 

(R18 expresses hydrogen or a methyl group among a formula.) g expresses the integer of 2-100. 

h expresses the integer of 0-100. C six H 5 It b a phenyl group. 

[0085] 

[Formula 7] 
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[0086] (R18 expresses hydrogen or a methyl group among a formula J i expresses the integer of 
2-10. j expresses the integer of 0-8. In addition, i and j Fill the relation of 3 <=r*j<=10. C six H5 It 
is a phenyl group. 

[0087] Furthermore, the compound which is made to carry out the addition reaction of the low 
molecular weight compound which has two or more alkenyl radicals in a molecule as a hydrosilyl 
radical content compound of the (B) component to the polysiloxane expressed with above- 
mentioned general formula (14) - (20) also after a reaction as some hydrosilyl radicals remain, 
and is obtained can also be used. Various kinds of things can be used as a low molecular weight 
compound which has tho two or more above-mentioned alkenyl radicals, if K illustrates — 
hydrocarbon system compound;0. such as 1. 4-pentadiene. 1. S-hexadiene, 1. 6-heptadiene. 1. 
7-OKUTA diene, 1, 8-nonadiene. 1. and 9-deca diene. O-diaryl bisphenol A. and 3 and 3 — ' — 
carbonate system compounds, such as ester system compound; diethylene-glycol diary! 
carbonate, such as ether system compound: dialryl phthalates. such as - diaryl bisphenol A. 
diatlyl bophthalate. triallyl trimeOttate, and tetra-oDyl compound pyromellitate. etc. are mentioned. 

[0088] Such a compound is obtained to the polysiloxane of above-mentioned general formula 
(14) - (20) under existence of a hydrosilylation catalyst by dropping slowly the above-mentioned 
little akenyl radical content low molecular weight compound. In consideration of the compatibility 
to the vinyl system polymer which are the acquisition ease of a raw material, the ease of 
carrying out of removal of tho hydrosilyl radical content compound used superfluously, and the 
(A) component among such compounds, the following are desirable. 
[0089] 
[Formula 8] 

" -^r^_j 
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[0090] (n is 2. 3. or 4.) m is the integer of 5-10. 
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[0091] In the hardenabitity constituent of this invention, although a vinyl system polymer (A) and 
a hydrosilyl radical content compound (B) are mixable at a rate of arbitration, it is desirable that 
the mole ratio of an alkenyl radical and a hydrosilyl radical, is in the range of 0.2-5 from the field 
of hardenabtlity, and it is more desirable that it is 0.4-2.5. If only a hardened material with 
inadequate hardening and reinforcement small when a mole ratio becomes five or more with 
stickiness is obtained and it is smaller than 0.2, since a hydrosilyl radical [ activity / in a 
hardened material / after / hardening ] remains in large quantities, a crack and a void occur. K 
will be uniform and a hardened material with reinforcement will not be obtained. 
[0092] Although the hardening reaction of a component (A) and a component (B) advances by 
mixing and heating two components, in order to advance a reaction more quickly, it may add a 
hydrosilylation catalyst further. It is not limited especially as such a hydrosilylation catalyst, but 
all the already described things can be used. It is 10-3 to 10-6 preferably [ using in the range of 
10-1 to ten to 8 mo I to one mol of alkenyl radicals of the (A) component ], and more preferably 
[ although there is especially no limit as en amount of catalysts ]. It is the range of mol. If fewer 
than ten to 8 mol. hardening will not fully advance. Moreover, since the hydrosilylation catalyst is 
expensive, as for ten - one or more mols, not using is desirable. 

[0093] In the above-mentioned hardenability constituent, two components (A) and (B). and vie 
uniform hardened material that was excellent in deep part hardenabitity, without being 
accompanied by phenomena, such as foaming, when mixing and stiffening the above-mentioned 
hydrosilylation catalyst if needed can be obtained About especially hardening conditions, it b not 
limited but generally, it is 30 degrees C - 1 SO degrees C preferably, and it b good to harden [ 0 
degree C - 200 degrees C ] for 10 seconds to 24 hours. Especially, at a 60 degrees C - 150 
degrees C elevated temperature, what is hardened in a short time of 10 seconds - about 1 hour 
is obtained. The description of a hardened materia) can be broadly created from a rubber-tike 
thing to a resin-Hike tiling, although it is dependent on the principal chain frame and molecular 
weight of (A) vinyl system polymer to be used and (B) hydrosilyl radical content c ompound If the 
concrete application of the hardened material obtained from the above-mentioned hardenability 
constituent is mentioned they wiO be a seeling material, adhesive*, adhesion material, elastic 
adhesives, a coating, powder coatings, foam, the potting material for electric electrons, a film, a 
gasket, various molding materials,. an artificial marble, etc. 

[0094] In this invention, the hardenability constituent which uses as s principal component the 
vinyl system polymer which has the above m en tioned cross-finking sByl radical at the principal 
chain end can also be prepared In this hardenability constituent, it may use independently, or 
two or more kinds may be mixed and the vinyl system polymer which has the cross- linking silyl 
radical which is a principal component at the principal chain end may be used Although there b 
especially no limit about the molecular weight. K b desirable that it is in the range of 500- 
100000, and the range of 3000-50000 b more desirable. The original property of a vinyl system 
polymer of having a cross-linking silyl radical at the principal chain end as molecular weight b 
500 or less b hard to be discovered, and handling becomes it difficult that it b 100000 or more. 
[0095] It will three-dimension-ize by crossHnking reaction, and the vinyl system polymer which 
has a c r o ss - linking silyl radical at the principal chain end wiO be hardened if moisture b 
contacted. Since a hydrolysis rate changes with temperature, humidity, and the classes of cross— 
linking silyl radical. K must choose a suitable cross-linking silyl radical according to a service 
condition. Moreover, it is necessary to sever contact for moisture as much as possible in the 
case of preservation of the vinyl system polymer which has a cross-bnking silyl radical at the 
principal chain end. 

[0096] A curing catalyst may be added in order to promote the hardening reaction of the above- 
mentioned hardenability constituent. As a catalyst, amine salts, such as metal salt: di butyl 
amine— 2-ethythexoote of carboxyfic acids, such as an alkyl tHanste, organic silicon titanate; tin 
octytate. end a dtbutyi tin JIRAU rate. etc. are mentioned and other acid catalysts and basic 
catalysts can also be used. Although there is especially no fimrt as the amount used it b 
desirable to use a cross-linking silyl radical 0.01 to 5% of the weight to the vinyl system polymer 
which it has at the principal chain end 

[0097] If the vinyl system polymer which has the cross— linking s>M radical which is a principal 
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component at the principal chain end is made to mix and harden the above-mentioned curing 
catalyst if needed, a uniform hardened material can be obtained It is not limited especially as 
hardening conditions, but. generally 0-100 decrees C is 1 hour - about one week at 10-50 
decrees C preferably. The description of a hardened material can be broadly created from a 
rubber-like thing to a resir-Gke thine although it is dependent on the principal chain frame and 
molecular weight of the polymer to be used. 

[0098} If the concrete application of the above-mentioned hardened material is mentioned, they 
wiQ be a sealing material, adhesive*, adhesion material, elastic adhesives. a coating, powder 
coa trigs, foam, the potting material for electric electrons, a fUm. a gasket various molding 
materials, an artificial marble, etc. 
[0099] 

[Example] Although an example is hung up over below and this invention is explained to it in 
more detail, this invention is not Bmitod only to these examples. 

[0100] To the proof-pressure reactor of example 130mL, it is a methyl acrytata (7.5 mL). 7.17g. 
83.4mmol. alpha, and atprta'-d&rorno-para xylene (438ms) 1 .67mmoKs) and bromination — the 
first copper (239mg. 1.67mmo0 The sealed tube was carried out. after having taught a 2 and 2'- 
bipyridyl (518mg. 3.34mmol). ethyl acetate (Q.OmL), and an acetonitrile (1.5mL). blowing nitrogen 
10 minutes or more and removing dissolved oxygen. This mixture was heated at 130 degrees C, 
and was made to react for 1 hour. Mixture was diluted with ethyl acetate (20rnLX and dilute 
hydrochloric acid washed once by brine 3 times. It is Na2 SD4 about en organic layer, h dried, 
votatBe matter was distilled off under reduced pressure, and Pori (methyl acrytate) shown in a . 
bottom type was obtained (yield of 6.01 g). By GPC measurement (polystyrene conve r sion), the 
number average molecular weight of a polymer was 5600. and molecular weight distribution were 
1.26. 
[0101} 
[Formula 9] 



CQ*CH» 

[0102] Reflux tubing is attached to the three-lot round bottom flask of 50mL(»). and it is 
potasskinr-tert-butoxide (160mg) to a reaction container under nitrogen-gas- atmosphere mind. 
1.43mmoKs) and dnTtethytecetarrbdo (3mL) are taught end it is O-aUyl compound phenol (192mg). 
a mol [ mrnoXs) / 1.43] — after making it react for 30 minutes at a room t e mp e rature, the 
dvnothytacetamide (2mU solution of Pori (methyl acrytate) (2.0g) obtained by the above was 
dropped, and it was made to react at a room temperature in addition for 2 hours The iced water- 
hydrochloric acid neutralized the reaction solution and ethyl acetate (30m L) extracted Dilute 
hydrochloric acid washed the organic layer once by brine twice. It is Na2 S04 about an organic 
layer. It dried volatile matter was distilled off under reduced pressure, it dissolved in little ethyl 
acetate, and Pori (methyl acrytate) which has an alkenyl radical rt the both ends shown in a 
bottom type was obtained by reprecipitatmg from a hexane (yield of 1.70g). The product was 
dissolved in toluene, and a polymer and equivalent silicic acid aluminum (the product made from 
consonance chemistry: KYC—WORD 700PEU were added it agitated at reflux temperature for 1 
hour, and the minute impurities in a polymer were removed. The alkenyl radical introduced into 
per oligomer I molecule, and 1H From NMR analysis, they were 1.24 pieces. 
[0103] 
[Formula 10} 



0^CH-CH J )-CM r -.Qy-CH 2 ^CH J -W-V--O^ 
[0104] next. 1. 1 and 3 of mutuple-valued hydrogen silicon compound [ which dissolves refined 



Pori (methyl acrytate) in ethyl acetate (2mL). and is shown in a bottom type ]. and ccrovalent 
platinum. 3-tetramethyt- 1 . and 3-divirtyi dtsiloxane complex (8.3x10-9 mol/L xylene solution) — 
the above- m en t i oned Pori (methyl acrytate) solution — in addition, it often mixed The amount 
from which, as for the amount of the multiple-valued hydrogen silicon compound used the 
alkenyl radical of a polymer and the hydrosByl radical of a hydrogen sflicon compound become 
1/1.2 by the mole ratio, and the amount of the platinum catalyst used were made into 10 - 3Eq 
by the mole ratio to the stkenyt radical of a polymer. 
[0105] 

[Formula 1 1} 
^ H 

M^CH, 



& 



[0108] Thus, it was 4 minutes, when the hardening trial was performed on the 130-degree C hot 
plate for some obtained constituents and the gelation time was measured. Moreover, the 
remaining constituents were slushed into shuttering, reduced pressure distilling off of the volatile 
matter was carried out. heat hardening was carried out at 100 degrees C for 1 4 hours, and the 
r ub b er Eke hardened material was obtained. It was 45%. when the hardened material was 
immersed in the acetone for 24 hours and the gel molar fraction was measured from a weight 
change [ before and after 3- 

[0107] It was slowly dropped at 0 degree C. agitating undecylenie acid (18<8g. 0.102 mols) in 1/2- 
N ethand solution (200m U of the manufacture 1 potassium hydroxide of the carboxytste which 
has an example of manufacture 1 alkenyl radical The rough product was obtained by distilling off 
volatile matter under reduced pressure. The white solid-state of the potassium salt of the 
undecylenie acid which shows a rough product in a bottom type by heating under reduced 
pressure after washing with an acetone was obtained (8.88g. 88% of yield). 
CH2 =CH-(CH2)8-C02-K+ [0108] To the proof-pressure glass ruction container of example 
230mL. it is acryfic-acid-n-butyl (7.5 mL). 8.72g. 51.3rnmoL alpha, and a*^'-dibromo--psra 
xylene (270mg) 1.03mmoKa) and bromination — the first copper (150mg. 1 u3rnrnol) A 2 and 2'- 
bipyridyl (322mg. 2-08mmol). ethyl acetate (6m L). and an acetonitrile (1.5mL) were taught, and 
the sealed tube was carried out. after blowing nitrogen gas for 10 minutes and removing 
dissolved oxygen. Mixture was heated at 130 degrees C and made to react for 1.5 hours. Mixture 
was diluted with ethyl acetate (20m L), and after filtering the generated insoluble solid-state, 
dilute hydrochloric acid washed filtrate once by brine twice, tt is Na2 S04 about an organic layer. 
It dried volatile matter was distilled off under reduced pressure, and 5.0g (acrylic— actd-ir-butyl) 
of Pori which has a halogen in the both ends shown in a bottom type was obtained (75% of 
polymerization yield). By GPC measurement (polystyrene conversion), the number average 
molecular weight of a polymer was 5600, and molecular weight distribution were 1.32. 
[0109] 
[Formula 12} 

[01 10] Next, the potassium salt (476mg. 2.14mmol) of Pori (acrylic-acid-n-butyO (5.00g) which 
has a halogen at the end obtained as mentioned above, and the undecylenie acid compounded in 
the example 1 of manufacture, and dim ethyiacetamide (lOmL) were taught, and it was made to 
react at 70 degrees C under nitrogen-gas-atmosphere mind for 6 hours. After carrying out 
reduced pressure distilling off of the volatile matter of mixture, ethyl acetate was added and 
insoluble matter was carried out the ** exception. By carrying out reduced pressure distilling off 
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of the volatile matter of filtrate, Pori (acrytic-acid-n-butyl) 4.77g which is shown in a bottom 
type and which has an alkenyl radical at the end was obtained. The product was dissolved in 
toluene, and a polymer and equivalent silicic acid aluminum (the product made from consonance 
chemistry: KYO-WORD 700PEL) were added, it agitated for 2 hours, and the minute impurities in 
a polymer were removed. The alkenyl radical introduced into per oligomer 1 molecule, and 1H 
From NMR analysis, they were 1 .70 pieces. 
[01 1 1] 
[Formula 13] 



[0112] next, the multiple-valued hydrogen silicon compound used for refined Pori (butyl acrylate) 
•n the example 1 and a platinum catalyst — in addition, it often mixed. The amount from which 
as for the amount of the multiple -valued hydrogen silicon compound used, the alkenyl radical of 
a polymer and the hydrosir/1 radical of a hydrogen silicon compound become 1/1.2 by the mole 
ratio, and the amount of the platinum catalyst used were made into 10 - 4Eq by the mole ratio to 
the alkenyl radical of a polymer. 

[01 13] Thus, it was' 60 seconds, when the hardening trial was performed on the 130-degree C 
hot plate for some obtained constituents and the gelation time was measured. Moreover, the 
remaining constituents were slushed into shuttering, reduced pressure deseration was carried 
out. heat hardening was carried out at 100 degrees C for 20 hours, and the sheet -like hardened 
material which has rubber elasticity was obtained. It was 85V when the hardened material was 
immersed in toluene for 24 hours and the gel molar fraction was measured from a weight change 
[ before end after ]. 2 0/3) number type dumbbeD specimen was pierced from the sheet-tike 
hardened material, and the hauling trial was performed using the Shtmazu autograph (Measuring 
condition: 23 degrees C. 200 rnm/min). Breaking strength was 0.23MPa(s) and elongation after 
fracture was 128%. 

[01 1 4] The manufacture 2 potassium methoxide (1 6.83g. 0.240 mols) of the carboxylate which 
has an example of manufacture 2 alkenyl radical was dissolved in the methanol (200mL). and it 
was slowly dropped st 0 degree C, agitating 4-pentene acid (24.56g. 0.245 molsX The rough 
product was obtained by distil&ng off volatile matter under reduced pressure. The white solid- 
state of the potassium ssft of 4-pentene acid which shows a rough product in a bottom type by 
heating under reduced pressure after washing with ethyl acetate was obtained (29.2g. 88% of 
yield). 

CH2 =CH-(CH2)2-C02-K+ [01 15] To the proof-pressure glass reaction container of example 
3 500m L, it is acrytic-acid-n-butyl (112 mL). tOOg, 0.78-mol, alpha, and alpha '-dibromo-para 
xylene (4.12g) 15.6mmoKs) and bromination — the first copper (2.24g, 15.6mmoQ A 2 and 2- 
bipyridyl (4.87g. 31.2mmo0. ethyl acetate (90mL). and an acetonitrile (22.4mL) were taught, and 
the sealed tube was carried out. after blowing nitrogen gas for 10 minutes and removing 
dissolved oxygen. Mixture was heated at 130 degrees C and made to react for 2.0 hours. Mixture 
was diluted with ethyl acetate (300mL), and after filtering the generated insoluble solid-state, 
filtrate was further diluted with ethyl acetate (2O0mU. Dilute hydrochloric acid washed filtrate 
once by brine twice. It is Na2 S04 about an organic layer. It dried volatile matter was distilled 
off under reduced pressure, end 85.9g (acryKc-acid-n-butyl) of Pori which has a halogen in both 
ends was obtained (86% of polymerization yield). By GPC measurement (polystyrene conversion), 
the number average molecular weight of a polymer was 5700. and molecular weight distribution 
were 1.37. 

[0M6] Next, the potassium salt (7.74g. 56.0mmo0 of 4-pentene acid compounded in Pori 
(acryfic-acid-n-butyt) (83.9g) which has a halogen at the end obtained as mentioned above, and 
the example 2 of manufacture, and dxmethytscetamide (BOmL) were taught to the three-lot round 
bottom flask of 50mL(s) which attached reflux tubing, and it was made to react to it at 70 
degrees C under nitrogen- gas- atmosphere mind for 6 hours. Mixture was diluted with ethyl 



acetate (200mL), and it washed once by brine 3 times with water. It is Na2 S04 about an organic 
layer. It dried and the polymer was isolated by distilling off volatile matter under reduced 
pressure. A polymer and equivalent sBicic acid aluminum (the product made from consonance 
chemistry: KYO-WORD 700 PEL) were added it agitated at 100 degrees C for 2 hours, and Pori 
(butyl acrylate). which has an alkenyl radical at the end shown in a bottom type was obtained by 
removing the minute impurities in a polymer. The alkenyl radical introduced into per oligomer 1 
molecule, and 1 H From NMR analysis, they were t.73 pieces. 
[0117] 

[Formula 14] 



crv*?u 



[0118] Pori (acrylic-acid-n-butyl) (60.0g) which has an alkenyl radical at the end obtained in the 
example 3 by the proof-pressure glass reaction container of example 4200mL. dtmethoxymethyl 
hydrosilane (8.4mL. 68.1mmol), alLformic acid dimethyl (2-SmL. 22.9mmol), and a platinum catalyst 
were taught. However, the amount of the platinum catalyst used was made into 10 - 4Eq by the 
mole ratio to the alkenyl radical of a polymer. The reaction mixture was heated at 100 degrees C 
for 3 hours. By carrying out reduced pressure distilling off of the volatile matter of mixture. Pori 
(acrytic— acid-n-butyl) which is shown in a bottom type and which has a silyt radical at the end 
was obtained The sih/l radical introduced into per oligomer 1 molecule, and 1 H From NMR 
analysis, they were 1.59 pieces. 
[0119] 

[Formula 15] 

HiCO /XM, 

[0120] Next, a dfeutyt SUZUJ1 methoxide and water could be added to Pori (butyl acrytate) which 
has a siryl radical at the end and it mixed. The amount of a tin catalyst and the water used was 
made into 1 weight section to the polymer, respectively. Thus, the obtained constituent was 
slushed into shuttering, reduced pressure deseration was carried out. heat hardening was carried 
out at 50 degrees C for 20 hours, and the sheet-tfeo hardened material which has rubber 
elasticity was obtained. K was 93%. when the hardened material was immersed in toluene for 24 
hours and the gel molar fraction was measured from a weight change [ before and after ]. 2 (1/3) 
number type dumbbell specimen was pierced from the sheet-like hardened material, and the 
hauling trial was performed using the Shimazu autograph (Measuring condition: 23 degrees C. 200 
mm/min). Breaking strength was Q2BMPa(a) and elongation after fracture was 75%. 
[0121] the three-lot round bottom flask of lOOmUs) which attached example 5 reflux tubing — 
bromination — the first copper (0.625g. 15.6mmo0. an acetonitrile (5.0mL). and pcntamothyl 
diethylenetriamtne (0.91 mL) were taught, and nitrogen gas permuted AcryBc-acid-n-butyt (SOmL. 
44.7g. 0.39 mots) and diethyl -2. and 5-da»romo horse mackerel peat (1.57g, 4.36mrno0 were 
added and heating churning was carried out at 70 degrees C f or 7 hours. Mixture was diluted 
with ethyl acetate and processed with the activated alumina. Volatile matter was distilled off 
under reduced pressure and 35. Qg (acrylic— a cid— rr-butvl) of Pori which has a halogen in the both 
ends shown in a bottom type was obtained (87% of polymerization yield). By GPC measurement 
(polystyrene conversion), the number average molecular weight of a polymer was 1 0700. and 
molecular weight distrfewtion were 1.15. 
[0122] 
[Formula 16] 
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[0123] Next the potassium ult (2.23g. 16.1mmol) of 4-pentene ocki compounded in Pori 
(ecryfic-acid-fr-butyO (3S.0g) which has a halogen at the end obtained as mentioned above, and 
the example 2 of manufacture, and dimethytacetamide (35mL) were taught to the three-fart round 
bottom flask of 200mL(s) which attached reflux tubing, and it waa made to react to K at 70 
degrees C under rtitrogen-gas-atmosphere mind for 4 hours. Mixture was diluted with ethyl 
acetate and it washed by the hydrochloric acid and brine 2*. It is Na2 S04 about an organic 
layer. It dried and the polymer was isolated by distilling off volatile matter under reduced 
pressure. A polymer end equivalent sBicic acid aluminum (the product made from consonance 
chemistry: KYO-WORD 700PEL) were added, it agitated at 100 degrees C for 4 hours, and Pori 
(butyl aerylate) which has an alkenyl radical at the end shown in a bottom type was obtained. 
The alkenyl radical introduced into per oligomer 1 molecule, and 1H From NMR analysis, they 
were 1 .62 pieces. 
[0124] 

[Formula 17] ^(CH 7 ) 2 CH-CH 2 

0 CO,nBu EtOCO CO^EX COjnBu ° 

[0125] Pori (ocryfic-ackh-rt-butyO (15.0g) which has en alkenyl radical at the end obtained in the 
example 5 by tho proof-pressure glass reaction container of example 6200mL dimethoxymethyl 
hydrosilane (1.8mL. 14.5mmo0. altformic acid dimethyl (0.26mU 2.42mmol), and a platinum 
catalyst were taught However, the amount of the pbtinum catalyst used was made into 2x10 - 
4Eq by the mole ratio to the alkenyl radical of a polymer. The reaction mixture was heated at 
100 degrees C for 4 hours. By carrying out reduced pressure distilling off of the volatile matter 
of mixture, Pori (acrylic-actd-n-butyO which is shown in a bottom type and which has a silyi 
radical at the end was obtained. The sOyl radical introduced into per oligomer 1 molecule, and 1 H 
From NMR analysis, they were 1.46 pieces. 
[0126] 

[Formula 18] 

HjCO / \ 

O GCVfiu EtOCO COjEt OCvSu ° 

[0127] Next a dibutyl SUZUJI methoxide and water could be added to Pori (butyl aerylate) which 
has a silyl radical at the end. and it mixed. The amount of a tin catalyst and the water used was 
made into 1 weight section to the polymer, respectively. Thus, the obtained constituent was 
slushed into shuttering, reduced pressure deaeration was carried out heat hardening was carried 
out at 50 degrees C for 20 hours, and the sheet-lfce hardened material which has rubber 
elasticity was obtained. H was 98V when the hardened material was immersed in toluene for 24 
hours and the gel molar fraction was measured from a weight change [ before and after ]. 2(1/3) 
number type dumbbell specimon was pierced from the sheet-like hardened material, and it 
examined by pulling using the Shimazu autograph (Measuring condition: 23 degrees C. 200 
mm/min). Breaking strength was 0.35MPa(s) and elongation after fracture was 77S. 
[0128] Potasstum-tert-butoxide (5.6 1g. SOmmol) was taught to the manufacture 3200mL round 
bottom flask of the carboxylate which has Bn example of manufacture 3 olkenyl radical, and the 
methanol (50mL) was slowly dropped at 0 degree C. The white crystal deposited by dropping a 
methacrylic acid (4.4mL. 52.0mmol) at this solution slowly at 0 degree C, agitating. The potassium 
salt of the methacrylic acid shown in a bottom type was obtained by carrying out the 



OCH, 
-S-CH, 
OCH, 



temperature up of the reaction solution to • room temperature, carrying out the depositing white 
crystal a ** exception, and carrying out reduced pressure drying at a room temperature (3.31g. 
53% of yield). 

CH2 =C(CH3)-C02-K> [0129] Tho potassium salt (14.9mg. 0 12mmol) of Pori (ecryfic-acid-n- 
butyO (259mg) which has a halogen at the end obtained in the example 7 example 3. and the 
methacryfic acid compounded in the example 3 of manufacture, and dimethytacetamide (2.5mL) 
were taught, end it was made to react at a room temperature for 61 hours. 17.3mg of potassium 
salt of a methacrylic acid was added, and it was made to react by this ** for further 22 hours. 
Mixture was diluted with ethyl acetate and washed with water. By carrying out reduced pressure 
distilling off of the volatile matter of an organic layer. Pori (acrylic ■ aci d- n-butyO which is shown 
in a bottom type and which has an alkenyl radical at the end was obtained. The alkenyt radical 
introduced kito per oligomer 1 molecule, and 1H From NMR analysis, they were 1.66 pieces. 
[0130] 

[Formula 19] 



[0131] 

[Effect of the Invention) According to this invention, manufacturing until now can obtain the vinyl 
system polymer which has an alkenyl radical by the high ratio at the difficult principal chain end 
simple. Moreover, the vinyl system polymer which has a croaa-finking sOyl radical at tho principal 
chain end can be easily obtained from this vinyl system polymer. Since these cross -linking 
functional groups are certainly introduced into tho principal chain end, the vinyl system polymer 
of this invention can obtain the hardened material which was excellent in the hardening property. 



[Translation done J 
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